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MATING PERFORMANCE OF THE SAGE GROUSE 
BY JAMES R. SIMON 
Plates 8,9 


Tue Sage Grouse (Centrocercus urophasianus), once abundant over 
the sage-brush plains of Wyoming and other parts of the West, has 
unfortunately become so rare that in 1937 the Wyoming Game and 
Fish Commission closed the hunting season and has not reopened it. 
Although a closed season and added protection against poaching have 
been responsible for an increase in the numbers of this valuable bird, 
it was soon evident that protection under the game law alone would 
not be sufficient. To facilitate an increase in distribution of the 
grouse, the Wyoming Game and Fish Department initiated a project 
to trap birds and transfer them to all suitable habitats within the 
State. The diminishing numbers evoked general interest in the 
habits of the Sage Grouse and special interest in the biology of the 
bird, particularly in the strutting and mating activities. 

Since the mating act has been so infrequently observed and so in- 
accurately reported, facts concerning the manner in which the egg 
of the Sage Grouse is fertilized have become obscured by legend. 
Many people of long residence in the State claim to have seen the 
Sage Cock eject seminal fluid on the ground, and further claim to 
have seen the Sage Hen actually eat it. Other means of ‘external 
fertilization’ have also been described. Amusing as these stories are, 
they show a general lack of knowledge of the biology of Wyoming's 
most important native gamebird. The same ‘old timers’ who swear 
to such observations admit that the Sage Grouse is anatomically 
similar to the Domestic Fowl. Likely the myths are based on the 
fact that strutting cocks frequently tread a pile of earth as if copu- 
lating, and the fact that at the same time hens are feeding on the 
strutting grounds. To date the author has learned of no other ob- 
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server who has reported the actual mating of Sage Grouse. Girard 
(1937) did not observe mating nor did Bailey and Niedrach (1939) 
report having seen coition, in their article in the ‘Rocky Mountain 
Sportsman.’ 

Our observations were made in the early mornings of April 5, 6, 7 
and 8, 1940, near Skully Point, about eleven miles south of Kem- 
merer, Wyoming. A blind was constructed near a spot long known 
to be a strutting ground, but the blind proved to be impracticable. 
Each morning a car was driven to the edge of the parade ground; 
lights were off and occupants were quiet by five o'clock. Although 
it was before dawn, Sage Grouse cocks were already present on the 
grounds and the courtship display was in full progress; the presence 
of the car did not interfere with the activities of the grouse; in fact, 
it served as a perfect ‘blind’ and the birds approached it quite casu- 
ally; all observations were made and all pictures were taken from the 
car. Hens could not be observed before daybreak because, if present, 
they offered no contrast to the dark background as did the white neck- 
and breast-feathers over the expanded air pouches of the cocks. How- 
ever, soon after five o’clock a few hens were seen to arrive and to alight 
in the midst of the cocks; as dawn came, other hens could be seen 
walking toward a point centrally located on the strutting grounds. 

About three hundred cocks and eighty hens were present in an 
area approximately one-quarter mile long and two hundred yards 
wide; this area extended along the top of a gentle slope covered with 
a stunted growth of sagebrush (Plate 8). Cocks were evenly dis 
tributed throughout the whole area except where there was a con- 
centration on a bare spot, perhaps 100 by 200 yards in size. Cocks 
usually remained at some distance (twenty-five to forty feet) from each 
other as if each had chosen his own plot of ground; rarely four or 
five cocks surrounded a group of hens; or there were occasional spar- 
ring matches. When the cocks left their positions to engage their 
nearest rivals, they often ran rapidly a distance of twenty-five feet 
with their tail-feathers spread fanwise and uttered a clucking noise. 
The attacked cock sometimes met the charge with beating wings; 
sometimes he stepped straight backward a few feet, faced the at- 
tacker, then advanced himself as opportunity offered. Occasionally 
the attacked cock retreated with his full side presented to the attacker; 
to do this, he stepped sidewise rapidly; rarely was the attacked cock 
seen to retreat with his back to the aggressor. Often the aggressor was 
soundly beaten, usually after a few seconds of fighting. After fight- 
ing, cocks stood side to side, facing in opposite directions about two 
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feet apart (PI. 9, fig. 1) and uttered a rapid clucking noise (kek, kek, 
kek); at this time their tails were folded and air sacs deflated. Fight- 
ing between the males consisted mostly of wing-beating; there was 
some pecking and seizing with the bills but no jumping or spurring. 

Hens moved around the grounds freely and on four occasions were 
seen to bunch together in groups of six, six, eight, and thirty-two. 
Around these groups and seeming to keep them together were four to 
ten cocks. ‘The thirty-two hens were seen in a compact group scarcely 
covering an area ten feet by ten feet. 

Cocks were observed at their courtship performances from five 
to eight o’clock each morning. There was some activity before five 
and after eight but not nearly so great as between these hours. The 
white-breasted strutting cocks were a most impressive sight. They 
seemed to confine their strutting to small areas (five feet in diameter, 
approximately). The whole strut was as follows: the quiet cock 
spread his tail-feathers while he raised and spread the wings slightly 
and raised the long black plumes of the back of the neck. The large 
air sacs which lie under most of the neck and breast skin were in- 
flated so that the bare bulbs of yellowish breast skin showed (PI. 9, 
fig. 2); the cock then walked a few steps forward in a semicircle, 
stopped with head high, tossed his head and inflated breast forward 
and upward three times. During this action the head was almost en- 
tirely mantled by the breast- and neck-feathers (PI. 9, fig. 3). Partial 
deflation of the balloon-like air sacs was accompanied by a long loud 
plopping and bumping noise. A softer burbling sound could be 
heard as the air sacs were further deflated. When the air sacs were 
filled, the movement of the short and stiff breast-feathers over the 
under side of the primary feathers of the wings caused~a rasping or 
twanging noise. Bond (1900) and Forbush (1917) state that the 
Sage Cock will lower the breast to the ground and push it along, 
thus accounting for the shortened feathers. This action was not ob- 
served, although the author was watching for it. Horsfall (1932) 
states: “At no time during the strut did the birds slide about upon 
their distended pouches.” Usually after the air sacs were filled the 
cock walked about five feet, then stood quietly for a few seconds 
with tail spread and the skin of the breast sagging deeply, like a 
white apron (PI. 9, fig. 4); then he repeated the strut—maybe five or 
six times—after which came an interval of rest. When not perform- 
ing, the cocks stood quietly with tails folded and air sacs deflated so 
that the bare breast-skin did not show. Most of the cocks on the 
parade grounds did no breeding but continued to perform without 
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| going close to the hens. They seemed disinterested in the hens; 
q however, when a hen crossed the strutting area of a particular cock, 
though she was given no actual attention, she seemed to be respons- 
ible for an increased vigor in the strut, or, if the cock were quiet at 
the time of a hen’s passing, he immediately started to strut. 

No breeding was observed until daybreak and it was soon after 
daybreak when breeding was most common on the grounds. Hens, 
though not numerous, were continually moving to and from the 
parade grounds in all directions unless they were gathered in groups, 
when they uttered sounds similar to those of the Turkey hen. In _ | 
| some groups aggressive females were seen to drive other females away. 
| Eight actual matings were observed on April 5 in the group of thirty- 
| two mentioned above, and six matings on April 6 in the group of 
i} eight, all in full daylight and all within a distance of 100 feet from 
the observer—some within thirty-five feet. No breeding was seen 
April 7 and the strutting was lessened also, probably due to snow 
flurries. April 8, ten matings were observed. Motion pictures (16- 
mm. kodachrome) of the complete strutting and mating activities 
were obtained by the author; these are the property of the Wyoming 
Game and Fish Commission and were used to supplement field ob- 
servations in compiling the descriptions. 

Coition seemed to occur only on invitation from the female and 
took place only when a hen squatted in front of a male with her 
wings slightly outspread and touching the ground. There seemed 
to be no actual pursuit of female by male. Cocks in strutting paid 
very little attention to hens which, when grouped, stood by motion- 
less unless ready to be covered. If the hen were not ready, and, if a 
cock came close in the ordinary course of his strut, the hen jumped 
aside or ran ahead a few feet. On rare occasions a hen might be 
ignored by a cock even though she placed herself directly in his path 
and seemed to invite contact as indicated by outspread wings and the 
slightly squatting position. The cock usually covered the hen from 
six to twelve seconds (PI. 9, figs. 5, 6). Of five cocks surrounding 
eight hens, one cock was seen to mate with three different hens, while 
the other four cocks did no breeding. On being released the hen 
darted away quickly for a few feet then shook and ruffled her feathers 
vigorously while the cock resumed his strutting. Activity, barring 
mating, was repeated in the late afternoon. Occasionally a cock 
which was covering a hen was attacked by one, two, or three of the 
other cocks in the immediate vicinity as if mating were a cause for 
attack. Most birds had left the parade grounds by eight o'clock, 
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— SIMON, Mating of the Sage Grouse 471 
females first, then males. They flew in all directions. At all hours 
of the day and night in the vicinity of the parade grounds there could 
be found a few cocks which continued strutting. 

Except for non-pursuit of the female by male, the breeding of Sage 
Grouse seems to be in most respects, the same as in the Domestic 
Turkey. The Sage Cock unlike the domestic rooster does not use 
his bill to hold the head or neck of the female. 

The author wishes to acknowledge the services of Deputy Game 
Warden Gail Thomas and Malcolm Martin, leader of the Pittman- 
Robertson Federal Aid to Wildlife party. 
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hy | SOCIAL NESTING HABITS OF GUIRA GUIRA 


BY DAVID E. DAVIS 


- 5a fF fF 


INTRODUCTION 


— 


Tue life history of Guira guira was studied as part of a series of 
researches on the social nesting habits of the Crotophaginae, a sub- 
family of cuckoos. Guira belongs to a monotypic genus, whose 
range extends from the mouth of the Amazon, the campos of Brazil, 
south to Bahia Blanca in Argentina. Davis (1940) gives a brief sum- 
mary of the Crotophaginae and of the little which was known of the 
habits of Guira. The primary problems in this study are the con- 
sideration of the development of the flock habit and of the manifesta- 
tion of territorialism. These two problems are discussed briefly in 
this paper; a correlation with the other members of the subfamily 
is reserved for a future time. 

The greater part of the work was done in the province of Entre 
Rios, Argentina, with some observations at Saladas in Corrientes and 
at Formosa. Through the kindness of Mr. C. H. Smyth, whose knowl- 
edge of the birds and eggs was invaluable in my work, I was able to 
Stay at several estancias belonging to the Bovril Company. I am a 
greatly indebted to Messrs. C. H. Smyth, Cecil Holland, R. J. Stir- i 
ling, A. S. Dean, and M. Kelly for their generous hospitality, an art } 
among the Anglo-Argentines. t 

The land in Entre Rios, called ‘campo,’ is gently rolling and, where 
not cleared for cultivation, is covered with leguminous trees, spaced 
at intervals and having the characteristic mushroom shape and lacy 
foliage of savanna vegetation. In the campo there is no undergrowth 
but a lush growth of grasses. Through this savanna the investigator 
may easily walk for miles, but, unless the sun is kept in view, may 
get lost because in every direction the vegetation and topography are 
identical. 
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SoctAL BEHAVIOR 
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Flock behavior.—Like other members of the subfamily, the birds 
habitually live in flocks, spend the day together and sleep at night 
in the same tree. Shortly after dawn they file out from the sleeping | 
tree to sun themselves in preparation for the day’s activities. Soon 
the flock, looking for food, scatters about over a wide area, although 
in most instances the various members are within calling distance of 
one another. In the evening the birds return singly or in small 
groups to the sleeping place, usually a tall thickly foliaged tree. Fre- 
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wot y Davis, Social Habits of Guira 473 
quently before entering the sleeping tree, even as late as after sunset, 
the birds collect in one particular tree just outside the sleeping place 
and then all fly in together, using the rattling call and hopping about 
until settled for the night. 

These flocks, however, are not exclusive organizations of fixed com- 
position. The number of birds composing the flock varies, as is 
shown for example by the data on Stirling’s group. From the 11th 
to the 19th of November, 1939, the daily count of the birds which 
slept in the sleeping tree was as follows: 8, 10, ?, 7, 8, 9, 6, 8,6. These 
changes in composition of the flock are not entirely due to newcomers 
for sometimes certain birds may sleep out in the woods as shown 
by the observation of November 29: “Two birds feeding in ‘campo’ 
about half-way to the windmill. Eventually one went to the corral 
(the sleeping place for the group). The other was joined by a third 
from the northwest. They sat around, then flew to the north and 
were joined by a fourth bird which came from near the corral but 
was not the first bird. The three birds sat for a long time and then 
one went into the corral. The other two slept outside. This ex- 
plains the irregularity in numbers sleeping in the pareiso trees.” 

Changes in composition of the flock can also take place by the 
addition of newcomers as shown by the following observations, giv- 
ing the field data concerning the appearance of wandering strangers. 
November 9, at dawn, “one bird went directly from the sleeping tree 
to the south and far over the ‘arroyo’ to the other side, at least a 
mile, non-stop flight.” November 10: “Three birds out by the wind- 
mill, flew from tree to tree, sometimes together, often separated, ap- 
parently looking for a place to sleep. One carried a snake (ten 
inches long) all the time. After sunset the birds were still flying 
from tree to tree. I suspect that they were looking for a place to 
establish themselves.” December 5: “Two birds of the Golf Course 
group ignored a stranger which sat in the top of a tree and called.” 

A further point concerning the organization of the flock is that 
there is a definite tendency for the birds to remain together in pairs, 
although since the sexes are indistinguishable in the field, no con- 
clusions can be drawn as to the sexes. Thus, on November 12, “two 
went out of the sleeping tree long before the others and went in a 
different direction (from the others).” November 18: “Two pairs 
went out, followed by four birds.” Later that day “I found two birds 
near the highway. They went about one-half mile to the west and 
were joined by two others from the west. Then the four went east 
for a mile before stopping.” Summarizing these observations, it may 
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| be said that the flock is a loosely knit organization, whose members 
iE tend to associate in pairs. 

Hii Territorialism.—It is debatable whether the area occupied by a 
flock of Guira may be called a territory, in the strict meaning of the 
term. Nevertheless, for the present the term ‘territory’ will be used, 
not only because of supporting evidence from the species concerned 
but also because of the fact that the other members of the subfamily 
clearly are territorial. The territory of a group may extend over a 
large area, in some cases more than one mile in diameter. The exact 
configuration of the territory depends on the ecological conditions; 
the typical territory possesses a sleeping place, consisting of some tall 
dense trees, usually around an estancia, and a feeding area in the 
typical campo. The birds spread out over this area, one day in one 
part and another day in another part. 

The evidence in favor of calling this area a territory consists of 
observations on the defense of the area. Typical but brief chasing 
of the type described for Crotophaga ani (Davis, 1940) was seen on 
| two occasions. Thus, on November 19, “several birds chased two 
or three birds about one-half mile out into the campo”; and again on 
December 8, I “saw a bird chase another away and then go to the 
quinta (sleeping place).” As further evidence, on November 28, “I 
tried to drive five of Stirling’s birds to the Windmill group and later 
tried to drive two birds in that direction. Each time the birds circled 
over my head and returned.” This observance of the boundaries 
indicates that a true territory is maintained. Characteristic defense 
) of territory was observed on several occasions. On December 3, 

| “many birds were sitting and calling all over the area. Several birds 
flew back and forth and from place to place. Three birds drove 
two birds out to the east and then returned. The fighting was not 
severe and the chasing short.” Also on December 22, I “saw a bird 
drive another across the road and away; then return. The pursuit 
was serious but not fierce.” 

Although these observations indicate a definite territory for each 
group, on the other hand several observations show that these terri- 
tories are not as strictly delimited as is the case in Crotophaga ani. 
Thus on December 3, I saw one group enter the territory of another 
group and spend some time feeding before leaving of their own 
volition. On December 17, while watching the nest of a group at 
dawn, I saw a bird from another group come down to the nest and 
sit in the same tree as a bird which owned the nest, without any 
molestation from the owner of the territory. Furthermore on several 














i 














Auk 


pa 
the 


ed 
‘ily 
ra 
act 
ns; 
all 
he 
ne 


ter 


1es 
ise 


ve 
ot 
rd 


lit 


ri- 
ni. 
er 
mn 
at 
id 


ay 











werd y Davis, Social Habits of Guira 475 
occasions birds came from a long distance and mingled with the 
flock and even slept in the same tree. 

A reconciliation of these conflicting observations perhaps can be 
based on the fact that the members of one flock may simultaneously 
build more than one nest in the territory. For example, on No- 
vember 30, two nests were found within 200 meters of each other 
and certainly within the territory of one group. One of these nests, 
containing eggs about one-half incubated, was owned by a pair of 
birds. The other nest, containing young which left the nest when 
I climbed the tree, was attended by about five birds. Of these five 
birds only three were solicitous; one of these three drove away another 
bird although pursuing it for only a short distance. Another case 
of simultaneous nesting within one territory was observed at the 
Dixon estancia. One nest, in a palm tree, contained four young 
about three days old in addition to one partly incubated egg. The 
other nest contained four cold eggs. From information provided by 
the owners of the estancia, it is absolutely certain that this latter nest, 
which was high up in an araucaria tree about 25 meters from the first 
nest, was built after the palm-tree nest. It is certain that human 
interference did not cause the desertion of the araucaria nest for 
both nests were in a garden where the birds were accustomed to 
human beings and even to dogs. Although I saw only two birds in 
the area, a few days previously there had been three. There is thus 
no doubt that birds of the same group built two nests which were 
coéxistent. A third case of coéxistent nests was encountered at the 
Dean estancia. Some members of a colony of eighteen birds built 
one nest, subsequently deserted, in which eighteen eggs were laid, 
while members of the group were incubating at a nest containing 
fourteen eggs. In addition to these cases, both Hudson (Sclater and 
Hudson, 1889) and Daguerre (1924) report that pairs may separate 
off from the flock to build simultaneously. Hudson describes the his- 
tory of a colony which broke up into groups of three or four birds and 
built an abortive nest in October, dropping many eggs on the ground 
until January, when the birds built another abortive nest and con- 
tinued to drop eggs on the ground. At the end of January, two 
pairs each built a nest and raised a total of fourteen or fifteen young. 
Daguerre reports that one pair of birds took over an old Mimus nest, 
repaired it and, with another female acting parasitically, laid ten 
eggs. Later when the nest fell down, the pair built another nest 
and raised eight young. 

In those cases in which a pair separates from the rest of the flock 
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nh to build a nest, it is probable that the ecological conditions largely 
44) ii determine whether it is possible to leave the group. If the group 
| sleeps in the only trees available for nesting, then the pair cannot 
separate from the rest of the group but must build in these trees. On 
the other hand, if there are many suitable nest sites, each pair can 
have its own nest. Thus it is likely that in many cases the habitat 
encourages the birds to build a communal nest. 

These cases of simultaneous nesting by pairs or groups of the same 
flock reconcile the conflicting observations concerning the defense 
of territory. A pair of birds may loosely defend the nest location from 
| other members of the group, but, since in many cases the defense is 
if not adequate to drive the other birds away, simultaneous or com- 
Pat munal nesting may result in the territory of a group. 
| Call notes.—The call notes of the species are discussed at this time 
because of their social significance. 

1. The flight flock-call resembles the same call of C. ani, but is ' 
much weaker in volume. The birds use the call whenever going from 
one place to another, thus keeping the group together. 

2. The alarm call is a very hoarse and loud rattle, used for a general 
/ alarm. The head is thrown back, crest raised and the whole body 
shakes when the call is given. 
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ing in pitch. 

| 4. The social call is a loud descending series of four or five harsh 
| notes. At the beginning the bird throws the head far back so that 
the bill is vertical and at each note lowers the bill slightly until the 
bill is again horizontal. This call is used frequently by the birds 
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[ | in the early morning and at any time during the day to keep the 
lone bird can give the call and thus locate the others by the response. 


This call, referred to as a ‘song’ by some writers, has no analogy among 
the calls of C. ani, although it resembles the whew call in sound. 

5. When sitting in trees during the mating behavior, a whine, 
the exact function of which could not be determined, is used. 

6. The true pairing note, used in pairing and when looking for a 
nest site, is a weak whew repeated slowly. 
; 7. A note frequently used before the alarm rattle is a series of klee, 
. klee, klee. This very loud note, uttered infrequently, seems to be 
used as an intensification of the alarm. 

8. Objection to intrusion at the nest is registered by a croak, also 
used in the manner of an alarm. 
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On one occasion I heard a sound which resembled the bubbling of 
C. major greatly. This was given shortly after the birds had gone 
to the sleeping tree. 

In summarizing these calls it should be noted that no call is clearly 
a territory-defense call, comparable to song in passerine birds, al- 
though there is some possibility that no. 4 serves the purpose. The 
first four calls listed are useful to the flock and therefore may be 
considered as flock calls. 

Pairing behavior.—As in other members of the subfamily, the pair- 
ing behavior of Guira is simple and unostentatious. No courtship 
performance in the usual sense of the term was observed. The birds, 
usually in pairs, hop about in trees suitable for nesting, uttering the 
pairing note, a low sibilant whew. On several occasions one bird 
fluttered its wings, but immediately flew out to feed. What is prob- 
ably the normal courtship was observed on December 9: “Through- 
out the day one or two birds were in the trees, whining, hopping 
about, using the pairing call and fluttering the wings.” Copulation, 
apparently a very infrequent act, was never observed. This situation 
is understandable when it is remembered that, judging from the fre- 
quency with which eggs are found on the ground even where there 
is no nest, this species ovulates spontaneously; and furthermore it 
is probable that many birds require only one fertilization for the 
insemination of all the eggs (cf. Snow Bunting, Tinbergen, 1939). 
Adding to these physiological conditions the fact that copulation 
certainly occurs only in bushy trees, it is not surprising that the act 
is not observed. 

After pairing, the birds hop about the trees looking for a nest 
site. During this search they frequently carry a leaf about in the 
bill. As soon as the site has been decided upon the birds begin to 
carry in leaves and sticks to construct the bulky nest. The process 
of building is haphazard and desultory. Sometimes the birds will 
not work for a day or two; sometimes only one bird works; sometimes 
many work, building the nest in a short time. 

In the building and laying sequence outlined above, irregularities 
are frequent. For example, eggs are frequently dropped on the 
ground, sometimes even where there is no nest; eggs are laid in the 
nest before it is finished; the nest may be deserted before it is com- 
pleted. These irregularities are not due to the interference from 
other birds in *he flock for they occur even when one pair nests apart 
from the coloi Even when the nest is built within a large colony, 
there is a tendency for only one pair to be active. The group at 
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Holland's estancia, consisting of fifteen birds, showed this proclivity 
very clearly. In the nest there were seven young, almost certainly the 
product of one female. No more than three birds (identified indi- 
vidually by their tail-feathers) came to the nest and one of these came 
very seldom. Other birds came within a couple of meters of the nest 
and uttered the alarm call when disturbed, but never actually took 
part in the incubation or feeding. At another nest (Golf Course) 
owned by a flock of about thirteen birds, in general only two birds 1 
went to the nest, although others came near. 
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Lire History 


General characteristics.—Guira guira, known in Argentina as the 
pirincho or urraca, is one of the most conspicuous and abundant 
birds, although the habit of going in groups causes overestimates of 
their numbers; for when a group is alarmed and flies up in unison, a 
false impression of the number is obtained. Their loud call notes 
and habit of feeding in open areas make the birds conspicuous. 

In general appearance the birds are typically cuculine. The long 
tail and lethargic movements are at once diagnostic. The flight is 
labored and consists of volplaning for long intervals. When the 
bird comes out of a tree toward the ground, it sets its wings and sails 
downward, touching the ground with a slight up-swing and then i 
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clumsily running for a few steps, hampered by the tail which con- 
tinues apparently independently and often causes the bird to lose’ | 
its balance. Long flights are accomplished with much effort. Several 
other behavior characteristics may be noted at this point. The birds 
do not follow cattle and do not click the bill as a defense measure. ( 
Guira resembles other Crotophaginae in that the body possesses a 
disagreeable odor. 

The birds live in any place where there are some bushy trees for ) 
sleeping and nesting. Since nearly every estancia has some tall trees 
(eucalypts and others) the birds tend to congregate in the yards. ) 
However, groups are commonly found out in the campo and do nest 
there. It seems likely that the range of the bird has been extended 
southward since the settlement of the pampas for now there are ( 
many trees growing around each house, providing a place for the 
birds to live. On several occasions the birds were seen in the center 
of small villages (Goya, Santa Elena) perching on the houses and 
flying over the cement streets. A colony lived in Plaza San Martin 
in the center of Buenos Aires. This species is not particularly at- 
tracted to rivers or streams. 





——_— A a . as 

















he 
nt 
of 


es 


or 
es 


st 
d 
re 


or 


d 











= Davis, Social Habits of Guira 479 

The birds suffer from the cold greatly and in consequence are fre- 
quently seen sitting huddled together on cool mornings. The natives 
report that after a cold night or frost, birds may be found dead on 
the ground under the sleeping tree. The wind also is most annoying 
to the birds, driving them on blustery days to remain in the shelter 
of thickets and banks. 

Mutual preening occurs sometimes during the day but especially 
when the birds are sitting together in the morning or evening. 

The food consists of animal matter almost entirely. Of the stom- 
achs examined, none contained seeds or fruit. Grubs, caterpillars 
and large insects are the main supply of food; snakes, lizards and 
young birds are commonly eaten. During the nesting season the 
adults are reported to destroy many young birds of other species. 
The birds systematically search through the trees for nests (Pereyra, 
1927). 

Nest and young.—The nest is usually located in the fork of a tree, 
although in one case a nest was found in a dense bush about three 
meters from the ground but close to an overhanging bank; while 
another nest was suspended in a thick vine. The nest, generally about 
five meters from the ground, is a bulky affair, composed of sticks and 
lined with leaves, all broken off from trees. Because the birds carry 
in green leaves during incubation, the nest always has a clean green 
lining. However, after the young are hatched the nest becomes very 
filthy with the excrement which, not contained in a sac, is ejected 
toward, but seldom over the edge. 

The egg is large, greenish blue, spotted and splotched with a white 
calcareous covering, which is gradually rubbed off during incuba- 
tion. One egg found was completely covered with chalk, thus re- 
sembling the egg of C. ani. The number of eggs laid by each female 
is probably five to seven in conformity with the other members of 
the subfamily. Table 1 gives the data on eggs and young found in 
1939-40. In addition to these data, Sclater and Hudson (1889) 
record that a colony of birds built two nests and raised fourteen or 
fifteen young altogether. Gibson (1880) found a nest with four 
eggs, and Hartert and Venturi (1909) record nests with 5, 7, 11, 19, 
and 21 eggs, and further state that the clutch is five to seven, agreeing 
with the statement made by Hudson. Friedmann (1927) found an 
empty nest and a nest with six eggs. Since so many eggs are dropped 
on the ground it is not surprising that many nests do not have the 
full complement. 

In the care of the nest the adults are very indolent, sometimes 
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leaving the nest uncovered for the night even though it contains eggs 
or young. Further, it seems a miracle that the young can grow with- 
out more frequent feeding. During a five-hour period a nest contain- 
ing four young birds three days old was visited by the adults only 
four times with food. At another nest containing six young birds 
two days old, the adults brought food only six times in one hour, 








TABLE 1 
NESTS FOUND 1939-40 

Colony Date found Eggs Young Adults 
Holland....... Nov. 19 1 6 (2 days old) 15 
Williams....... Nov. 24 abortive 4-8 
Golf Course... . Nov. 27 1 (addled) 1 13 
Campo No. 1... Nov. 28 1 (on ground) 4 3+? 
Sticling........ Nov. 29 7 (destroyed later) 7 
Campo No. 2... Nov. 30 6 (destroyed later) 2 
Dixon No. 1.... Dec. 12 1 4 (3 days old) 2 
Dixon No. 2.... Dec. 13 4 (deserted) ? 
Beevaeds ss... Dec. 14 5 4 4 
Dean No. 1.... Jan. 4 14 0 18 
Dean No. 2.... Jan. 5 11 (deserted) 18? 
BI. nn o'n'g.0.6 5 Jan. 14 7 8 ? 














This lackadaisical care of the nest may be an important factor in the 
development of social nesting. 

The juvenile birds remain with the flock for several months and 
soon adopt the adult behavior. The juvenile can be distinguished 
from the adult by the gray instead of yellow-and-orange bill which 
possesses a black rim on the upper side. The iris is black instead of 
orange as in the adult and the tail-feathers are not frayed. The low 
crest on the beak soon reaches the adult dimensions. 


Discussion 


This discussion is intended to bring out some of the more important 
points in the social habits of Guira. A correlation with the behavior 
of the other members of the subfamily is reserved for a future time. 

The territorialism of Guira is clearly in a state of transition. Each 
pair may build a nest and even defend the area around the nest in 
a desultory manner. Yet at the same time the whole group of birds 
seems to own a piece of land and to defend this land against intrusion. 
But in all cases the defense is faltering and irresolute. Clearly the 
development of territorialism is passing through a critical stage. It 
should further be noticed that there is no fighting in relation to the 











+? 








arty Davis, Social Habits of Guira 481 
sex partner. At no time was any fighting in relation to the female 
or male seen, a fact which indicates that the territorial fighting is 
purely in relation to a piece of land. 

Flock organization.—Guira can be considered a species in which 
the flock sleeps and forages together but the pairs nest separately, 
a behavior not uncommon in other birds. 

To indicate the extent of these habits in other species the following 
notes on the flycatcher Muscivora tyrannus are appended. In Ar- 


. gentina this species is migratory; by November at Santa Elena (Entre 


Rios) the birds have begun to settle down in pairs although flocks of 
20 to 30 birds are still passing through to the regions farther south. 
The first nests are built in the latter part of November. During the 
day the birds are spread out over the campo in pairs and zealously 
defend their nests and territories from any intruder, demonstrating 
typical territorialism. But at dusk the birds begin to congregate in 
the tall bushy trees around the estancias, the favorite sleeping places. 
The birds begin to enter about sundown, continuing as long as there 
is light. In the morning they leave before sunrise and go directly 
to their nests. In one yard, less than two acres in extent, about 375 
birds, probably including some non-breeding birds, came to roost at 
the height of the breeding season. One bird of each pair remains 
on the nest and the other (male?) sleeps in the trees with others of 
the species. From considerations of the density of the population 
of these flycatchers in the campo, it was estimated that the birds may 
come from a distance of a mile in radius, an area of course depending 
on the number of roosting sites available. In summary we can say 
that Muscivora tyrannus is a strictly territorial species which roosts 
in large groups, even in the breeding season. 

As another example, the habits of the Cowbirds may be mentioned. 
The two parasitic species, Molothrus bonariensis and M. rufoaxillaris, 
spend the day in small groups and at night sleep in vast numbers in 
the roosting trees. The non-parasitic species, Agelaioides badius, 
does not roost with the others till after the breeding season. It is of 
course not surprising that a parasitic species, which has no nest or 
territory, should sleep in groups during the breeding season. 

These examples of birds which leave their territories or feeding 
areas to roost together suggest one contributing factor in the origin 
of the flock habit. The development of the flock habit is in some 
measure dependent upon the plant communities. Before Argentina 
was settled, the land was either pampa (tall-grass prairie) or a type 
of savanna with trees evenly spaced and characterized by thin lacy 
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foliage. In these areas there is evidence that Guira was either absent 
or at least not common before settlement, and that the species has 
spread southward from the Chaco (Sclater and Hudson, 1889). The 
Chaco is an area of grassland interspersed with numerous ‘islands’ 
of trees (parkland), an ideal place for the development of this flock- 
ing habit. The range of Guira extends up into the partly forested 
regions of Brazil where Snethlage (1928) found this species only in 
secondary forest, savannas, forest islands and similar areas. To 
summarize these speculations, it seems likely that the plant communi- 
ties were conducive to the formation of flocks. 

In addition to the flock habit should be considered the relation of 
the irregular laying habits of Guira to the development of social 
nesting and parasitism. As do other members of the subfamily, 
Guira drops eggs at any place or at any phase of the breeding cycle. 
Eggs may be found under the nest, in a half-completed nest, or even 
on the ground far away from the nest. Furthermore, Guira lays its 
eggs in the nest of other birds (Milvago, Phytotoma) according to 
Serie (1923a). Mr. Smyth described to me the nest of the Milvago in 
which he found two Guira eggs. It was placed in a low dense gorse 
hedge, a most likely place for a Guira to be. Phytotoma builds a 
nest similar to that of Guira. In addition to these observations is 
the statement of Azara (1805), doubted by Hudson, that C. ani and 
Guira lay their eggs in the same nest at times. But much of Azara’s 
information came second-hand from the Indians and furthermore, 
Guira at times lays eggs completely covered with white chalk, thus 
indistinguishable from the eggs of C. ani. The above evidence of 
promiscuous egg-laying shows that Guira ovulates spontaneously, or 
perhaps in response to a visual stimulus, further increasing the chance 
of laying in another bird’s nest. In support of this assumption, 
Farley (1924) reports that a pet bird laid eggs in his house anywhere 
and anytime. In summary, it is suggested that the neuro-endocrine 
conditions which result in spontaneous ovulation permit the de- 
velopment of parasitism in the Cuculidae and, in the social Croto- 
phaginae, permit the development of communal nesting instead of 
colonial nesting as was developed in the Weaver Finches and in the 
parrot Myiopsitta. 


SUMMARY 


1. As a part of a series of researches on the Crotophaginae, the 
social nesting habits of Guira guira, a communally nesting cuckoo, 
were studied. 
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2. This species lives in loosely organized flocks, consisting of a 
varying number of birds which spend the day together and sleep in 
the same tree at night. Within the flock there is a tendency for 
the birds to remain in pairs. 

3. Evidence indicates that the flock maintains a territory although 
pairs, which nest simultaneously even when they belong to the same 
flock, may maintain a territory. In three cases pairs from the same 
flock built nests simultaneously, while in four cases the flock built 
a communal nest. 

4. The species uses eight distinct call notes, all possessing social 
significance. 

5. For pairing, the birds merely come together and soon hop 
about the trees ‘whining’ and looking for a nesting site. 

6. The birds are abundant and conspicuous and typically cu- 
culine in behavior. They live about habitations and suffer much 
from the cold. Their food consists of animal matter entirely. 

7. The nest is a bulky affair of sticks, placed in a tree and contains 
up to twenty eggs, depending upon the number of birds laying. The 
normal clutch is five to seven eggs. The adults are indolent in 
their attentions to the nest. 

8. In the discussion of the species it is suggested that the territorial- 
ism is in a state of transition and that, as in the cases of other species 
(Muscivora and Molothrus) the flock habit was encouraged by the 
ecological conditions. Further, the neuro-endocrine conditions which 
result in spontaneous ovulation, permit the development of com- 


munal nesting within the flock. 
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LIGHT AND MOLT IN WEAVER FINCHES 


BY FRANK A. BROWN, JR., AND MARIE ROLLO 


INTRODUCTION 


Tue problem of cyclic behavior of animals has long been an in- 
triguing one. Some well-known cycles are the annual migration of 
birds, the periodic development and regression of their reproductive 
glands, and their seasonal plumage changes. In the past much 
speculation has been advanced as to the control of these activities. 
They have been variously considered as inherent rhythms or as en- 
vironmentally induced ones and many factors of the environment 
have been called upon to account for them. 

After Garner’s clear demonstration of the importance of daylight 
lengths, or photoperiodism, in determining seasonal activities in 
plants, it seemed logical that perhaps animals, as well, were responsive 
to such a stimulus. Ejifrig (1924) was the first to state clearly that 
photoperiodism might control the migrations of palaearctic birds. 
To Eifrig the gradual change in daylight periods appeared to be the 
only environmental factor varying regularly enough to account for 
the predictable arrivals and departures of migrant birds. More re- 
cently, due particularly to the excellent researches of Rowan (1925, 
1926, 1927, 1928, 1929, 1930, and 1932), Bissonnette (1930a, 1930b, 
1931a, 1931b, 193lc, 1932a, 1932b, and 1933), Bissonnette and Chap- 
nick (1930), and Bissonnette and Wadlund (1931, 1932, and 1933), 
we know the daylight period to be an important factor in determining 
sexual and migrational activities in temperate-zone birds. Rowan’s 
work was performed principally on the Junco and the Crow. He 
demonstrated that increasing lengths of light periods stimulated 
enlargement of the gonads and northward migration. Conversely, 
decreasing light periods induced reduction in gonad size and per- 
mitted southward migration. In the absence of gonads the birds 
proceeded south in spite of stimulation by increased light periods. 
Rowan concluded that it was the increased exercise of the birds per- 
mitted by the longer light period that was the effective agent rather 
than the light stimulation itself. 

Bissonnette, working with the European Starling, repeated and 
extended the work of Rowan. Bissonnette confirmed the testis- 
stimulatory action of increased light periods. He found white light 
of an intensity between 29 and 186 foot-candles to be the most effec- 
tive for supplementing the natural daylight period. Red light had 
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a definite stimulatory action on the gonad. Green light acted in a 
reverse manner, inhibiting or retarding gonadal development. Bis- 
sonnette was unable to confirm Rowan’s conclusion that light was 
effective only through the extra exercise that it permitted. Instead, 
he found that extra exercise, by itself, caused slight regression of the 
testes of Starlings and that in association with supplementary light 
periods the action of exercise was to render the bird less sharply 
responsive to increased and decreased periods of illumination. He 
suggested that this last effect could well account for some of Rowan’s 
data on the apparent effect of exercise. 

The simple explanation of northward migration as a result of stimu- 
lation by increasing light periods and southward migration as a result 
of the absence of such stimulation cannot be the whole solution since 
it has frequently been pointed out that trans-equatorial migrants 
commence their northward journeys while the days are decreasing 
in length. It is becoming increasingly apparent that although light 
is a major factor in determining a number of seasonal activities of 
birds, yet other factors must be involved. Bissonnette (1932a, 1933) 
finds reason to suspect that types of food may be influential. There 
is also reason to assume some inherent rhythm. For instance, even 
when all conditions are favorable to induce increase of size in the 
testis the birds show a rise to a peak of testis activity and then testis 
regression. In a constant and favorable environment, this might 
result in a rhythmic behavior of an inherently determined frequency. 
In the normal changing environment the inherent rhythm might be 
present but its frequency determined by external factors. In this 
case the frequency would be lower than the maximum possible. 

Since it is quite definitely established that photoperiodism can 
modify periodic sexual and breeding activities in temperate-zone 
birds which experience considerable variation in lengths of days and 
nights, it becomes interesting to learn to just what extent, if any, 
tropical and equatorial birds are similarly affected. Only on the 
equator itself are the days and nights of nearly equal lengths through- 
out the year. Six degrees north or south of the equator the difference 
in lengths of the day and night is about forty minutes, and ten degrees 
north or south of the equator it is about seventy minutes. Moreau 
(1931) has already suggested that it would be well worth while to 
repeat on equatorial birds the type of experiment performed by 
Rowan and Bissonnette. 

The experiments reported herein were performed to determine to 
what extent tropical and equatorial birds may have their normal 
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plumage changes and regenerated feather types modified by chang- 
ing photoperiods and in what ways they are similar to and differ from 
temperate-zone birds in such responses. The birds selected for the 
experiments were whydahs and weavers of the species, Steganura 
paradisea, Pyromelana franciscana, and Vidua principalis. Their 
normal geographic range is in Africa from about twenty degrees north 
to about twenty degrees south of the equator. These particular 
genera were chosen upon the advice of Mr. Rudyerd Boulton of the 
Field Museum of Natural History. The experimental observations 
were made by the junior author. 

The authors are indebted to Drs. T. H. Bissonnette, J. W. Burger 
and O. Park who kindly read the manuscript and made valuable 
suggestions. 


THE EXPERIMENTAL ANIMALS AND THEIR GENERAL CARE 


All the birds used in-these experiments were trapped near Senan- 
gambi and shipped here by an agent. It was impossible to ascertain 
their exact age upon arrival but, judging from their small size and 
their juvenile plumage, they could not have been more than two or 
three months old. Their exact weight was not checked, inasmuch as 
it seemed inadvisable to handle them in their wild condition. 

No difficulty was encountered in feeding the birds. Fountains 
kept clean drinking water always available and hoppers were filled 
with canary seed and different varieties of millet. The seed was 
always before them in excess of the quantity consumed. ‘Trays of 
gravel, charcoal, and oyster shell were provided and pieces of cuttle 
bone were fastened to the wire in the cages. Tenebrio larvae were 
cultured and fed to the birds twice a week, about four or five larvae 
per bird. The birds were given green food or fruit on alternate days. 

There is a very marked sexual dimorphism of plumage type during 
the breeding season in all three species investigated. The males wear 
the nuptial plumage during the breeding season and the eclipse or 
hen plumage during the remainder of the year. The females remain 
drab throughout the year. 

In nuptial plumage the male Steganura paradisea (Paradise Why- 
dah) has a black head, back and shoulders. This black ends at a 
point on the chest. The nuchal collar and chest are chestnut brown, 
gradually fading into white at the vent. The tail-feathers are black 
and greatly elongated. The bill is black. The male Vidua princi- 
palis (Pintail Whydah) in nuptial plumage is black and white with 
elongated tail-feathers narrow and irregular in length. The bill is 
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red. The male Pyromelana franciscana (Orange Weaver) when in 
color has a black head and abdomen and a large ruff and tail of orange, 
The bill is black. 


NORMAL PLUMAGE CHANGES OF Pyromelana AND 
Steganura AT THE LATITUDE OF CHICAGO 


In order to determine the normal plumage changes of these equato- 
rial birds when they are held captive in the region of Chicago, a pair 
of juvenile Steganura and two juvenile male Pyromelana were carefully 
observed over a period of three years. The records commenced in 
November 1934, when the birds were at most only a few months old. 

In July 1936, the two male Pyromelana started to molt into nuptial 
plumage and their bills turned black. At about the same time the 
bill of the female Steganura became black. The male Steganura 
died during the molt from unknown causes. The remaining birds 
stayed in nuptial plumage for about two months and then assumed 
the eclipse plumage. In July 1937, the males assumed nuptial plum- 
age again and remained in color up to the conclusion of the observa- 
tions in December 1937. At this time the birds used in this experi- 
ment were included along with a new lot of juveniles in the following 
experiment. 


LIGHT AS A FAcTOR IN MopIFYING PLUMAGE CHANGES IN 
EQUATORIAL WEAVER FINCHES 


The Experiment 


The experiment was conducted in a basement. The two bird- 
cages faced three west windows with shades. Heat was supplied by 
two steam radiators and the temperature was kept at about 80 degrees 
Fahrenheit. Moisture was maintained constant at 40 per cent by 
means of a Walton electric humidifier. This temperature and humid- 
ity were chosen because it was found to be the easiest to maintain 
constant in summer. 

The two cages were constructed of wood and wire with wire floors 
which allowed droppings and the spray from the baths to fall through 
on to paper. Each cage was of the dimensions 36 x 18 x 18 inches. 
One of the cages (the light cage) was given light supplementing 
the natural daylight to extents to be described, by means of two 
25-watt incandescent lamps with reflectors. After the experiment 
had been under way for two months an additional 40-watt lamp 
with reflector was added thereby raising the illumination at the level 
of the perches from 50 to 110 foot-candles. The second cage (the 
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control cage) was separated from the light cage by black oilcloth which 
hung between them. 

The experiment began on December 5, 1937. At this time four 
male and one female Steganura, one male and two female Vidua, and 
four male and three female Pyromelana were put into the light cage. 
Into the control cage were put one pair of Vidua, one pair of Stega- 
nura, and four male and three female Pyromelana. These were all 
freshly received juvenile birds except for one male Pyromelana in 
each cage and the female Steganura of the control cage. These latter 
were the three-year-old birds whose history had been followed as 
described in the preceding section of this report. The three-year-old 
Pyromelana were at this time in nuptial plumage. 

The first five days of the experiment the lights on the light cage 
were turned on from 4.00 to about 4.30 p.m. irregularly. After 
this, the light period was extended fifteen minutes each night until 
January 5, when the lights were on until 11.00 p.m. and thereafter 
the lengths of daily illumination remained constant. 

The shades were drawn every night and not raised until 7.00 a.m. 
The birds, therefore, did not get the benefit of the increasing morn- 
ing light in the spring. At night the time-switch which controlled 
the artificial lights of the light cage was set ahead as the day length- 
ened in order that the birds receive all the natural daylight with a 
gradually decreasing amount of artificial light after January 5. Thus 
the ratio of natural daylight over artificial light in the constant 
sixteen-hour light period gradually increased. 


Results 


Both the ‘light’ birds and the ‘control’ birds started to molt from 
their juvenal plumage into their first-winter plumage soon after the 
experiment began. Only the small feathers were dropped. There 
were many more of these in the light cage than in the control cage. 
The light birds were bare around the neck by December 20, showing 
that they were molting very rapidly. The controls appeared to be 
molting less rapidly. By the middle of January the light birds were 
in their first-winter plumage, as were the control birds soon after. 
The buffy-white parts on the Pyromelana in the light cage had turned 
yellowish, while they remained buffy white on the Pyromelana in 
the control cage. 

A noticeable effect of the light upon the birds was the relatively 
great increase in weight of the birds in the light cage. The accom- 
panying table shows the gain in weight of the birds in the light cage 
over the birds in the control cage by February 26. 
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Birds Light Cage Control Cage 
Average Weight, Average Weight, 

Grams Grams 
Steganura (male)...... 18.6 16.7 
Steganura (female)... .. 17.7 14.6 
Vidua (male).......... 12.3 10.0 
Vidua (female)........ 12.2 10.5 
Pyromelana (male)... .. 20.7 15.8 
Pyromelana (female)... 14.0 12.3 
Pyromelana (mature)... 20.5 15.6 


In February, remiges and rectrices were found in both cages, many 
more in the light cage than in the control cage. 


Males in the Light Cage 


Steganura.—By February 26, Steganura had a few chestnut feathers 
on the neck and a few black wing-coverts. Two males had regenerated 
new fifth primaries. By March 10, each had regenerated several pri- 
maries, and one had started to molt the secondaries. On April 1, they 
all had two to four new tail-feathers. The bills were black by April 
4 and it was now evident without handling the birds that they were 
coming into color. On April 20, the black outline of the head and 
throat ending in a point on the chest was very definite. Chestnut 
spots on the chest and nuchal collar had appeared. All of the remiges 
and rectrices had been renewed and the lower back and rump were 
black. By May 1, their molt was completed except for the elongated 
tail-feathers, but the heavy quills which were to carry the latter had 
appeared above the other tail-feathers. By May 15, these were four 
or five inches long and the birds were transferred to an aviary. By 
May 25, the tail-feathers were nearly ten inches in length. 

Vidua.—The male Vidua showed signs of coming into nuptial plum- 
age by March 10. It did not molt the remiges but these darkened 
and the inner margins seemed to become much whiter. The crown 
molted first and assumed a solid black instead of stripes as in the 
eclipse plumage. The sides of the breast became black to form 
gorgets. The brown edges of the back feathers all dropped off in 
one week. The nuchal collar, scapulars and coverts became white. 
By April 1, three tail-feathers started to become elongated; on April 
20 they were four inches, and on May 1, from eight to ten inches long. 

Pyromelana.—The male Pyromelana were the slowest of the males 
to respond to the light treatment. By April 20, there were many 
orange feathers less than a centimeter long. By May 15, these had 
increased in number and could be seen on the flying or resting bird. 
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Some of the orange ruff had appeared. The bills were beginning to 
darken but did not become black for several weeks. By July 1, the 
Pyromelana were in full color. The remiges and rectrices had not 
been molted. 

The adult male Pyromelana in the light cage, which was in color 
when the experiment began, retained its nuptial plumage and black 
bill throughout the experiment. The remiges and rectrices were not 
molted. In February, a few part-orange and part-black feathers ap- 
peared on the abdomen which is ordinarily black. 


Females in the Light Cage 
None of the females in the light cage showed any change from the 
first-winter plumage. The Pyromelana retained their yellow bills 
but the bill of the Vidua had changed from red to brown by May 1 
and that of the Steganura had darkened by about July 1. 


Males and Females in the Control Cage 


None of the juvenile birds in this cage showed any change in 
plumage or bill color after assuming the first-winter plumage. The 
adult Steganura (female) molted and its bill which was black when 
the experiment began, turned yellow by January 5. 

The adult male Pyromelana in the control cage, and in color when 
the experiment began, started to lose the black color of its bill about 
December 30. On January 5 its bill was yellow. Some orange 
feathers were found in the cage. From then on the molt proceeded 
rapidly until March 1, when the bird was in eclipse plumage. 


Later Treatment of Control Birds 

A pair of Pyromelana about six months old, from the control cage, 
were put into the light cage on May 15. The birds showed no signs 
of molting to nuptial plumage. The male started regenerating 
orange feathers on the forty-sixth day thereafter. 

The male Pyromelana about three and one-half years old, of the 
control cage, was put into the light cage on May 15. It showed orange 
feathers on the fifty-second day thereafter. 

A pair of Pyromelana about six months old were taken from the 
control cage and given twenty-four hours of light daily (twelve 
daylight and twelve artificial measuring about 110 foot-candles at 
the perches) from May 15 to June 5. On June 5 they developed 
tremors and were put into the light cage where they received sixteen 
hours of light as previously described. The male started coming 
into color by the forty-sixth day after the beginning of the twenty- 
four-hour light period stimulation. 
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A pair of Pyromelana about eight months old which had started 
to molt and regenerate hen feathers in the control cage were put into 
the light cage on July 1. The male started showing nuptial plumage 
on July 10. It gained five grams in weight from July 1 to July 10. 

The results of the foregoing experiments are diagrammatically 
shown in Text-figure 1. 
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Light as a Factor determining the Type of Feather 
regenerated in Pyromelana 


Light period.—On September 8, 1938, eight male Pyromelana of 
the preceding experiment were put into four cages, two to a cage. 
Feathers were plucked from the right breast of each and saved for 
comparison with the regenerated feathers. From September 20 on- 
ward, when the new feathers started to emerge from the sheath, two 
feathers were plucked each day for study. The experiment was 
concluded on September 29. 

The shades were drawn from 6 p.m. to 6 a.m. central standard time, 
so that the birds received twelve hours of daylight. Additional light 
was added in cages 1, 2, and 3 from 60-watt lamps. Cage number 
1 received three hours of artificial light from 6 to 9 p.m.; cage num- 
ber 2, two hours from 6 to 8 p.m.; and cage number 3, one hour from 
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6 to 7 p.m. Cage number 4 received no artificial light. The light 
measured about 100 foot-candles the entire length of the perches and 
about 200 foot-candles at the food on the bottom of the cage. The 
birds spent about ten times as much time on the perches as at the 
food. Figuring ten minutes spent upon the perches to one at the 
food, the light probably averaged about 109 foot-candles, during the 
artificial-light period. 
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Text-Fic. 2.—Graph showing relation between lighting and type of regenerated 
feathers in Pyromelana. 


The feathers that had been originally plucked from the breast 
were typically black male feathers. Some of the regenerated feathers 
of all the birds were black and yellow, the black being at the feather 
tip and base and the yellow in the mid-region. There were more 
yellow barbs and the depth of color was more pronounced in the 
feathers of the birds receiving the longer periods of light. 
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The regenerated feathers which showed this black and yellow 
marking were then plucked again, counted and compared in number 
with the black feathers originally plucked. The birds in the fifteen. 
hour cage regenerated 96 per cent black and yellow, those in the 
fourteen-hour cage, 20 per cent, those in the thirteen-hour cage, 4 
per cent, and those in the twelve-hour cage, 7 per cent. The results 
are graphically depicted in Text-figure 2. 

The feathers on the birds in the cage receiving fourteen hours of 
light daily, appeared to grow more rapidly than those on the other 
birds. 

Intensity of supplementary light.—On September 29, one male 
Pyromelana was put into each of four cages. Cages 1, 2, and 3 were 
given eleven and one-half hours of daylight from 6 a.m. to 5.30 p.m. 
(central standard time) and two and one-half hours of artificial light 
controlled by a time-switch, making fourteen hours of light in all. 
The following average intensities were produced: 


6 are 100-watt lamp 250 foot-candles 
ES 6g 8S Ba d-oCibud was 60-watt lamp 109 foot-candles 
ERS, SE eee 25-watt lamp 30 foot-candles 


Cage 4 received no artificial light and was covered from 5.30 p.m. to 
8.30 a.m., with a black cloth so that the birds received only nine hours 
of daylight. 

The males were plucked on the left breast and feathers were kept 
for comparison with regenerated ones. Males in cage 1 regenerated 
all typically black male feathers. Males in cage 2 regenerated many 
feathers yellow in the mid-region and black at the tip and base, as 
in the preceding experiment. Males in cages 3 and 4 regenerated 
buff feathers with a small amount of black upon the tips. 

On October 22, this experiment was repeated with the addition of 
a cage lighted by a 75-watt lamp and reflector. 


0) ee 100-watt lamp 250 foot-candles (bird of 60- 
watt cage in preceding ex- 
periment) 

I Oo Gigi oxo ss ties 75-watt lamp 190 foot-candles (three males) 

OS Ep ere 60-watt lamp 109 foot-candles (bird that 


was in 100-watt cage in 
preceding experiment) 


The male now in cage | regenerated all typical black male feathers. 
This was the same bird that had regenerated feathers part black and 
part yellow in cage 2 when this type of experiment was first performed. 











Auk 


OW 
en- 
, 4 
Its 
1er 


ale 
ere 


rht 


) 


ill. 


urs 


apt 
fed 


ny 


60- 


les) 
hat 
in 


TS. 
nd 











Vol. 57 BROWN AND ROLLO, Light and Molt in Weaver Finches 495 
1940 


Of those in cage 2, one male regenerated all black male feathers and 
the two others, many black and yellow as in the earlier experiments. 
The male in cage 3 did not regenerate any feathers in the plucked 
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parts during this experiment. (It regenerated a full coat of eclipse 
plumage during the next general molt.) The results are summarized 
in Table 1. 


DISCUSSION 


The normal rhythm of plumage changes in these equatorial birds 
can be modified by light control. Whereas gonad size in temperate- 
zone birds usually regresses after a certain length of time in spite of 
light treatments (Bissonnette, 193la; Bissonnette and Wadlund, 
1932), plumage type in these tropical birds apparently does not. They 
can be kept in nuptial plumage and breeding behavior throughout the 
year while under other light conditions they have a definite season 
for breeding behavior and a seasonal dimorphic change of plumage. 

These experiments suggest that although the daily light period is 
of great importance in determining the time of molt and type of 
plumage in the birds, yet other factors are perhaps influential. The 
periods of light may be cumulative in their action and therefore a 
certain total illumination over a period of months may be effective 
in producing a molt. The type of feather produced appears to be 
conditioned by at least two factors, daily light period and intensity 
of illumination. New experiments should be devised to determine 
the relationships of these three factors (total light, photoperiod, and 
light intensity) in the process. 

Steganura underwent a complete molt including the remiges and 
rectrices before assuming nuptial plumage while the other genera re- 
newed only the feathers that changed color. The elongated tails 
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of Vidua and Steganura grew in last, after their molts were com- 
pleted in other respects. Vidua had feathers on its back that were 
black in the center and brown on the edges. As in many other 
species, when the bird changed color these feathers did not molt but 
the edges dropped off leaving a solid color. This phenomenon is 
usually attributed to wear, but, from these experiments there would 
seem to be some kind of control in addition to simple wear or age of 
the feather. The edges on the feathers of Vidua dropped off in one 
week and out of season. The shabby appearance of remiges at the 
end of the season may be related in the same way to the molt. The 
remiges of Pyromelana usually become very shabby just before the 
normal molt, but in one of these experiments Pyromelana did not 
renew its remiges for eighteen months and they were in excellent con- 
dition at the end of this long period. 

Steganura and Pyromelana in the normal daylight periods of this 
latitude did not assume nuptial plumage for nearly two years. Vidua, 
with supplementary light periods, changed from first-winter plumage 
to adult nuptial plumage and skipped entirely the first nuptial 
plumage lacking only the elongated tail, described by Friedmann 
(1937) for Vidua macroura in Ethiopia. However, according to Fried- 
mann’s descriptions, except for the tail, the first and the adult 
nuptial plumage are identical. As light brought this bird into color 
and as the tail-feathers grow in last, it is not unreasonable to assume 
that in Ethiopia, the light conditions are such that the bird cannot 
be brought to the height of its sexual cycle the first year. By the 
second year the developing bird has physiologically changed to an 
extent that it is able to respond in full to its natural environmental 
light conditions. 

Friedmann writes that Pyromelana franciscana pusilla, at a point 
north of the equator, is said to be in winter plumage from December 
to February. In the Sudan the same species is in nuptial plumage 
from August to January, so not only are the two races geographically 
distinct, but also they are physiologically isolated, through difference 
in breeding season. Our experiments suggest that each race might 
assume the habits of the other if transplanted to the other’s latitude. 


SUMMARY 


1. The equatorial whydahs and weavers, Steganura and Pyro- 
melana, when kept in captivity at the latitude of Chicago, Illinois, 
do not come into nuptial plumage until they are about two years old. 

2. In suitably controlled experiments Steganura, Pyromelana, and 
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Vidua were caused to come into nuptial plumage during their first 
year of life by subjecting them to daily light periods of sixteen hours. 

§. Assuming the three genera to have been in comparable physio- 
logical condition at the beginning of the experiment, the Pyromelana 
were relatively the most resistant to light treatment and the Steganura 
were least so. 

4. A Pyromelana in nuptial plumage, given sixteen-hour light 
periods, remained in nuptial plumage during more than a year of 
observation while a control bird, receiving only the natural daylight, 
went into eclipse plumage in slightly more than a month after the 
experiment began in December. 

5. A male Pyromelana, one year old and in restricted daylight 
periods, in the process of molting from eclipse to eclipse plumage, 
almost immediately commenced regenerating nuptial feathers when 
placed in a sixteen-hour light period cage. 

6. The type of feather regenerated in a male Pyromelana in nup- 
tial plumage after plucking is affected by daily light periods and by 
the intensity of the supplementary light given the bird. 
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FACTORS AFFECTING LENGTH OF INCUBATION! 
BY S. CHARLES KENDEIGH 
INTRODUCTION 


THE present investigation endeavors to interpret some of the factors 
affecting the rate and duration of embryonic development in a species 
of bird whose young hatch out in an altricial state of helplessness and 
to make some comparisons with species whose young hatch in a 
precocial condition of partial self-sufficiency. The incubation period 
of the altricial House Wren, Troglodytes aédon, representative of the 
order Passeriformes and the chief object of study here, is only thirteen 
days compared with twenty-one days in the precocial Domestic Fowl 
and twenty-four days in the precocial Bob-white and pheasant, three 
species of the order Galliformes. The rate of embryonic develop- 
ment was determined by measurement of the rate of gas exchanges. 

Absorption of oxygen or elimination of carbon dioxide should not 
be considered a criterion of the rate of development unless there is 
a constant ratio between energy of combustion in the egg and energy 
transferred into embryonic tissues. Tangl (1903) believed that the 
energy of combustion in the egg of the Domestic Fowl amounts to 
about one-third of the total energy exchange. ‘Tangl and later Need- 
ham (1928) showed that this ratio is relatively greater early in the 
developmental period than later. Some attention is here given to 
changes in rate of metabolism with age of embryo but the chief empha- 
sis is on effect of temperature on embryos of the same age. ‘Tempera- 
ture may likewise affect the efficiency of energy utilization, for Ro- 
manoff and Faber (1933) found this to be greater with older chick 
embryos at 34° to 36° C. than at either higher or lower temperatures. 
Therefore, interpretation of rates of gas exchange in terms of devel- 
opment of embryo is justified only with some reservations but never- 
theless gives an approximation of major changes and is here used 
as such. 

During the present century extensive measurements of gas ex- 
changes in the eggs of the Domestic Fowl have been made by Bohr 
and Hasselbalch (1900, 1903), Atwood and Weakley (1924), Murray 
(1925), Hanan (1928), and Barott (1937). The last worker studied 
the effect of temperature between 35.6° and 39.7° C., but the others 
made their measurements at approximately 37.8°. Measurement 








1Contribution no. 36 from the Baldwin Bird Research Laboratory, and no. 554 from the 
Zoological Laboratory of the University of Illinois, Urbana, Illinois. 























500 KENDEIGH, Factors affecting Length of Incubation tes 


of gaseous exchanges in the eggs of an altricial species has not come 
to my attention. 
METHOD 


A constant-pressure manometric type of respirometer was utilized 
for determining the rate of gaseous exchanges of the eggs. This 
has two detachable rear chambers of the same size (each of 100 cc. 
capacity) which are connected by a bent capillary glass tube extending 
down the front of the instrument. This tube contains a small amount 
of di-methyl-aniline to serve as a manometer to indicate differences in 
air pressure between the two chambers. Connected to the right side 
of the manometer is another tube of 5 mm. diameter calibrated up 
to 4 cc. in 0.1 cc. divisions. At the bottom of this side tube is a 
mercury well made from rubber tubing and with a coarse and fine 
screw adjustment for regulating the mercury level. 

To measure oxygen intake, suitable absorbents for moisture (cal- 
cium chloride) and for carbon dioxide (soda-lime) are placed in each 
chamber and the egg only in the right one. A balance in air pres- 
sure between the two chambers as far as moisture and CO, output are 
concerned is soon reached. However, the manometer is continually 
being displaced to the right as oxygen is absorbed by the embryo from 
the enclosed air. The amount of the absorption is measured by 
balancing the manometer by changing the height of the mercury in 
the side tube at the beginning and end of the experiment and taking 
the difference in the two readings of the mercury level. For eggs nearly 
ready to hatch, one or two hours’ time was sufficient to get a value 
that was constant on repetition, but, when fresh, three eggs were run 
simultaneously for three to five hours. The relative humidity in 
the chamber averaged less than 10%. No shaking arrangement was 
used as the numerous small granules of the absorbents presented a 
large surface area for absorption. 

The instrument was partially submerged in a water bath capable 
of maintaining the temperature within one-tenth degree of any desired 
point. Sufficient time, usually a half-hour, was allowed at the begin- 
ning of each experiment for the egg temperature to approximate the 
temperature of the bath as previous studies indicated would be ob- 
tained. The carbon-dioxide output was ordinarily measured after 
the determination of the rate of oxygen absorption. This was done 
by duplicating the procedure but with only the water absorbent in 
the chambers. The reading obtained from the manometer then 
represented the difference between the amount of gases exchanged 
and had to be added or subtracted from the value for the rate of 
oxygen absorption. 
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We wish to acknowledge our indebtedness to Dr. Bertil G. Anderson 
of Western Reserve University for suggesting the possibilities of this 
particular respirometer, for aiding us in modifying it to fit our par- 
ticular needs, and in the loan during two different summers of the 
water bath. 

Another method employed a modified Haldane type of apparatus 
and is described elsewhere (Kendeigh, 1939). It is sufficient here to 
say that a current of air was caused to circulate over three to seven 
eggs at a time and this air was purified of carbon dioxide and moisture 
before it entered the egg chamber and again after it left so that the 
loss of these two gases from the eggs was measured. Determination 
of the oxygen and carbon-dioxide exchange by this method did not 
prove satisfactory although results obtained in regard to moisture 
loss are discussed beyond. ‘The relative humidity in the egg cham- 
ber varied between 8 and 16 per cent and the ventilation varied be- 
tween 30 cc. and 120 cc. per minute. Temperature was controlled by 
placing the egg chamber inside an incubator. The experiment in 
each case ran for twenty-four hours, after a preliminary half-hour to 
allow reaching an equilibrium. 

A total of 845 eggs was employed in these metabolism experiments. 
One hundred seventeen experiments were performed with the mano- 
metric respirometer and 137 with the open-circuit system. This 
covered a period from 1933 to 1938 inclusive, but only for the summer 
months. 

TIME OF BREEDING 


The House Wren has two breeding periods. The first begins in 
middle May and lasts to the end of June; the second begins in late 
June and lasts to the middle of August. Egg laying occurs most 
regularly during the first two weeks of each period but occasional sets 
may be deposited at any time. A study was made to determine if 
any difference in rate of metabolism occurred between eggs laid dur- 
ing these two periods. Seventeen comparisons involving 58 separate 
experiments using the manometric respirometer are available from 
eggs with 4, 7, 10, and 12 days’ incubation at temperatures of 21.1°, 
26.7°, 32.2°, 35.0°, and 37.8° C. The rate of metabolism of first- 
period eggs compared with second-period eggs was slightly greater 
in six, less in nine, and equal in two experiments. Combining all 
experiments for each period into a single average, the oxygen ab- 
sorption per egg per hour for the first period was 0.575 cc. and for 
the second 0.570 cc. At no age nor at any temperature were there 
consistent differences in rate of oxygen absorption by eggs from the 
two periods. 





eT 








2 ae 6 ng eae 











502 KENDEIGH, Factors affecting Length of Incubation i= 


TEMPERATURE 


With rise in temperature from 21.1° to 37.8° C., there is an in. 
crease in rate of oxygen absorption at all ages but with a further 
rise to 40.6° C. there may be a decrease (Table 1). The coefficient 
(100 x standard deviation 


mean 
individual measurements from the mean is quite high early in the 


incubation period but then rapidly decreases. The average values 
for all temperatures at ages 0, 2, 4, 7, 10, and 12 days are 65, 36, 25, 
13, 15, and 10, respectively. The coefficients of variation, averaged 
for all stages of incubation excluding fresh eggs, vary at tempera- 
tures of 21.1°, 26.7°, 32.2°, 35.0°, 37.8°, and 40.6° C. as follows: 14, 
18, 24, 13, 26, and 20. These values may indicate that the rate of 
oxygen consumption varies least between different eggs at 35.0° C., 
is greatest at temperatures slightly above and below, and is less again 
as temperatures depart farther from this possibly optimum tempera- 
ture. 

The Q,o value (amount of increase per 10° C.) for the range of 
21.1° to 31.1° C. increases from 1.5 at two days to 2.6 at four and seven 
days, to 2.9 at ten days, to 3.1 at twelve days, and averages 2.5. At the 
higher range from 27.8° to 37.8° C., there is no age effect discernible 
and the average value is 2.6. It would appear from this that for the 
lower range, temperature affects the rate of metabolism of embryos 
of greater age somewhat more than at younger stages, but that fluc- 
tuations at higher temperatures have the same relative effect at all 





) representing the degree of variation of 


ages. 

Edwards (1902) long ago established the temperature threshold 
for development in unincubated eggs of the Domestic Fowl at ap- 
proximately 20° C. This study shows that for eggs with embryonic 
development started, energy exchanges and probably growth are still 
relatively high at 21.1° C. and may occur at temperatures several 
degrees below this point although at reduced rates. The temppra- 
ture threshold may very well vary for embryos in different stages of 
development. 

RESPIRATORY QUOTIENT 

For stages of incubation from two to twelve days inclusive, dif- 

ferences in air temperature cause no consistent variation in the respira- 


tient Volume CO, An average of these a ives values 
tory quotien VaiuaeG, |‘ g ges gives valu 


of 0.71 to 0.72 at all temperatures except 21.1° and 40.6° C. The 
average value for 40:6° C. is 0.75, but would be 0.72 if the two-day 
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embryo were excluded. At 21.1° C., the average of the 2, 4, 7 days is 
only 0.61, but for 10 and 12 days it is 0.73. 

If the values for all temperatures are averaged together for each 
age, the following variations are noted: 0 days, 3.4; 2 days, 0.78; 4 
days, 0.64; 7 days, 0.69; 10 days, 0.72; 12 days, 0.72. There is con. 
siderable difficulty in using the respiratory quotient as a criterion 
of the type of food being metabolized, although for the two older 
ages, one may suppose that fats are involved. The very high values 
for unincubated eggs suggest that carbon dioxide is eliminated in 
excess of that freed by energy exchanges, while for the intermediate 
stages of incubation the low values indicate that some of the carbon 
dioxide produced is retained in the egg. Barott (1937) found in 
chickens a high value of 1.0 at 2 days, the R. Q. of fresh eggs was not 
measured, a decrease to the low value of 0.60 at 9 days and then a 
return to around 0.66 for the rest of the period. The direction of 
changes is similar to what they are in the House Wren, although the 
values and time intervals are different. Bohr and Hasselbalch (1900) 
measured carbon-dioxide output in unincubated and newly incubated 
eggs and found a very high loss the first day, a decreased loss the 
second day, and a minimum loss during the third day, beyond which 
it again increased. The loss the first day was 7.5 times the loss the 
third day. Atwood and Weakley (1924) found a slightly greater 
loss of carbon dioxide the first day over the second but both days 
were below the third. 

HEAT PRODUCTION 


Heat production may be calculated from the oxygen absorption 
if the total energy of combustion is assumed to result in heat (Bohr 
and Hasselbalch, 1903) and assuming that the respiratory quotient 
throughout is 0.72. Most investigators believe that the chief energy 
for growth is derived from the metabolism of fat (Bohr and Hassel- 
balch, 1903; Murray, 1925; Romanoff, 1932; Barott, 1937), although 
carbohydrates and proteins are utilized to some extent during the 
early part of the incubation period. Unpublished data on wet weights 
of embryos freed from surrounding membranes have been obtained 
by Mr. Theodore Kramer for this species. The heat production in 
calories per gram wet weight of embryo per day decreases as follows: 


35.0° C. 378° C. 
2 days 0.8784 cal. 0.9048 cal. 
4 days 0.3168 cal. 0.3384 cal. 
7 days 0.2136 cal. 0.3312 cal. 
10 days 0.2376 cal. 0.2640 cal. 


12 days 0.1800 cal. 0.2400 cal. 
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If the weight of the embryonic membranes were added to the weight 
of the embryo, the decrease in metabolism with age would be less 
evident, since in the early stages the membranes, at least in the Do- 
mestic Fowl, make up a greater percentage of the total weight (Barott, 
1937). 

MolstTuRE AND Heat Loss 


Moisture loss increases about three times with increase in age up 
to ten days at all temperatures, except for some unknown reason at 
26.7° and 32.2° C. This increase may be due to increased circulation 
of the blood in the allantoic membrane beneath the shell and also 
to possible thinning of the shell and increasing size of the shell pores. 
At twelve days of age the moisture loss with the hatching of the 
embryos amounts to about four times the rate at ten days. At all 
temperatures except 21.7° C. it was usual to have one or more em- 
bryos hatch at this stage during the course of the experiment. In 
the development of Domestic Fowl eggs the increase in moisture loss 
from the eggs is very slight from the first week until just before 
hatching, but with hatching the moisture loss increases 12 to 15 
times (Barott, 1937). 

Moisture output increases with rise in temperature until a maxi- 
mum is reached, partly because the potential rate of evaporation from 
the surface of the eggs becomes greater and partly because of the 
increased metabolism and circulation of blood in the embryo and 
its membranes. The point at which the maximum loss is attained 
varies from 32.2° to. 40.6° C. but occurs most frequently at the latter 
temperature and at 37.8° C. 

Coefficients of variation in the rate of moisture loss for individual 
eggs are slightly higher for the latter half of the incubation; the 
average values for the six stages measured are 21, 26, 26, 32, 41, and 
30, respectively. When the values for all ages are averaged for each 
of the six temperatures, they vary from the lowest to the highest tem- 
peratures as follows: 37, 27, 29, 15, 43, 20. “There may be significance 
in that eggs lose moisture at the least variable rate at $5.0° C. and 
there is a tendency for the greatest variability in moisture output to 
occur at nearby temperatures rather than at extreme temperatures. 
The high value for 21.1° C. does not bear this out, but it may be a 
random variation. 

Loss of heat from the eggs is through radiation, conduction, and 
vaporization of moisture. The importance of heat loss through 
evaporation may be estimated in terms of heat produced if a value of 
0.58 calories is given for each gram of water lost. If values for all 
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ages from two to twelve days, inclusive, be averaged together, no con- 
sistent effect of temperature can be noted. In proportion to heat 
produced, that lost through evaporation varies from lowest to highest 
temperatures: 57, 66, 87, 66, 58, and 67. When values for all tem- 
peratures at each age are averaged, this proportion at 2, 4, 7, 10, and 
12 days incubation varies: 173, 75, 28, 17, and 42. At two days in- 
cubation and doubtless also in fresh eggs, more heat is lost than is 
produced by the embryo. This should depress the temperature of 
the egg below that of the air and actual measurements of egg tem- 
peratures show that this occurs (Baldwin and Kendeigh, 1932, p. 
136). As the heat produced by the embryo increases with the de- 
velopment of the embryo, moisture loss eliminates a smaller pro- 
portion and the egg temperature remains slightly above the tem- 
perature of the air. The increase in proportion of heat loss through 
evaporation at twelve days is due to eggs frequently hatching during 
the course of the experiments. 

With 29 eggs weighed daily throughout their normal incubation 
period in the nest the loss in weight before hatching compared with 
the weight when fresh amounted to 13.7%. The weight of fresh 
eggs averages 1465 mg. The loss in weight of the eggs during the 
experiments varied in the same manner as did moisture loss although 
it tended to average slightly greater at all ages except twelve days. 


PERCENTAGE HATCH 


After the eggs had been in the open-circuit apparatus for about 
twenty-four hours, they were returned to the birds’ nests and later 
their success in hatching was noted. The removal of the eggs from 
the nest had least effect at ten and twelve days, at which stage hatch- 
ing averaged 80%. ‘The most tender age appeared to be seven days 
when the average for all temperatures gave a hatch of only 50%. 
This was especially true for temperatures of 32.2°, 37.8°, and 40.6° C., 
while at 21.7°, 26.7°, and 35.0° C., the most sensitive ages were at 4, 
12, and 0 days, respectively. Romanoff, Smith, and Sullivan (1938) 
in somewhat comparable experiments with the Domestic Fowl, found 
that a 24-hours’ exposure to 29° C. increased mortality to some ex- 
tent at four to five days incubation and greatly so at 16 to 17 days. 
On the other hand exposure to 41° C. had greatest effect during the 
first four to five days. When the percentages of hatch in the House 
Wren are averaged for all ages at each temperature, a removal of eggs 
from the nest and exposure for twenty-four hours at 35.0° and 37.8° 
C. had the least unfavorable effects, giving hatches of 86% and 85%, 
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respectively. At 40.6° C. the hatch decreased to 60% and with a 
drop of temperature to 21.7° C. it decreased to 40%. It must not 
be inferred from these experiments that these percentages of hatch 
would be obtained if the eggs were maintained at these various tem- 
peratures for the entire period of incubation. 


DISCUSSION 


Romanoff (1954) found an increased rate of growth and percentage 
hatch of pheasant and Bob-white embryos up to 38.3° or $8.9° C. 
but a distinct retardation at 40.6° C. In White Holland turkeys 
Romanoff (1935) found greatest hatch between 36.5° and $7.5° C., 
above which there was abrupt retardation. Likewise, in the Domestic 
Fowl, according to both Barott (1937) and Romanoff, Smith, and Sul- 
livan (1938), greatest hatch comes at about 37.8° C., although the 
metabolic rate increases up to 38.9° or 39.7° C. According to Ro- 
manoff and Faber (1933), if the period from sixteen days of incubation 
to hatching alone is considered, the most efficient temperature for 
growth, metabolism, and survival comes at 34° to 36° C. In con- 
trast to this, however, Eycleshymer (1907) found egg temperatures 
under an incubating hen to be 37.8° C. the first week, 38.3° C. the 
second week, and 38.9° to 39.4° C. the third week. We have found 
egg temperatures under incubating Bob-white to be 37.5° to 38.5° C. 

From the data presented for the House Wren on oxygen absorption, 
carbon-dioxide output, moisture loss, and percentage hatch, a rise 
in temperature speeds up the rate of metabolism and probably growth 
but there is an upper limit of temperature above which harmful 
factors enter. This upper limit is approximately 37.8° C. or slightly 
above but certainly below 40.6° C. It would seem that temperatures 
close to 37.8° C. would be most favorable for rapid and successful 
incubation, although 35.0° C. is almost as good. A fall in incuba- 
tion temperature to 32.2° C. or even to 26.7° C. would do less harm 
to the embryo than the smaller rise to 40.6° C., if continued for 
several hours. Apparently the most favorable incubation tempera- 
tures in natural nests of these wild birds would be between 35.0° and 
37.8° C. and some sacrifice might be made in speed of development 
to certainty of hatching. The fact that the rate of oxygen loss and 
moisture output as measured on different eggs is less variable at 
35.0° C. and more variable at 37.8° C. than at any other temperature, 
would indicate that the embryonic development under natural con- 
ditions may be best adjusted to the lower of these two temperatures. 
We have previously found (Baldwin and Kendeigh, 1932) that egg 
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temperatures in the nest of the House Wren fluctuate between 33.9° 
and 36.9° C. This would make the average temperature about 35° C. 

The total energy of combustion for the development of the em- 
bryo to hatching is one of considerable interest. This may be com- 
puted from Table 1 in terms of oxygen absorption. At 35.0° C,, 
this total oxygen absorbed amounts to 149 cc. Assuming a respiratory 
quotient of 0.72, this would be equivalent to 0.701 calories per egg. 
If 35° C. is considered the temperature at which incubation tc »:.atch- 
ing is normally accomplished in thirteen days and if a certain total 
amount of energy transformation is required for the development 
of the embryo up to hatching, then metabolism and development at 
37.8° C. should be 126 per cent as rapid and require only ten days, 
while at 32.2° C. it should be only 72 per cent as fast and require 
eighteen days. 

Tangl (1903) gives the developmental total for the sparrow (prob- 
ably Passer domesticus) as 0.755 calories. This species has an incu- 
bation period of about the same length as the House Wren, but it 
is a larger bird with larger eggs and it would seem, in ratio to the 
House Wren, that its developmental total should be larger. With 
precocial species, on the other hand, such as the Domestic Fowl that 
requires twenty-one days for incubation and has, of course, very much 
larger eggs, Tangl and Mituch (1908) computed the total energy in 
terms of heat as 23 calories and Barott (1937) as 20 calories per egg. 
Barott states that as the temperature of incubation was lowered the 
rate of metabolism decreased, but the time of incubation was in- 
creased so that the total, which is the product of these two, remained 
constant. Although Romanoff (1934) did not measure the develop- 
mental total for Bob-white and pheasant embryos, there may very 
well be one, for at 36.7° C. five or six more days were required for 
hatching than at 38.9° C. Factors determining the variation in the 
incubation period for different species of birds may well include the 
relative stage of development which the young embryo attains at 
hatching and the total energy utilization required to reach this stage. 

A third factor that would be involved in determining the length 
of the incubation period would be the rate at which these energy 
transformations are taking place or, in other words, the rate at which 
growth is proceeding. If rate of oxygen consumption be taken as the 
measure of growth, in embryos of the House Wren of 7, 10, and 12 
days of age this averages 1.87 cc. per gram wet weight per hour at a 
temperature of 35.0° C. In the Domestic Fowl a similar average for 
the same-aged embryos at a temperature of 35.6° C. is only 0.47 cc. 
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(Barott, 1937). Similar comparisons at 37.8° C. give 2.47 cc. for the 
House Wren and 1.4 cc. for the Domestic Fowl. From this it appears 
that energy exchange is four times faster in the House Wren than in 
the Domestic Fow] at 35° C. and 1.8 times faster at 37.8° C. Heredi- 
tary differences between species in rates of development probably 
occur and doubtless this will affect the time required to reach the stage 
for hatching. 

Comparing the energy exchanges in these two species at 35° C. and 
at $7.8° C., as has just been done, demonstrates that the House Wren 
is better able to maintain a high rate at the lower temperature than 
is the Domestic Fowl. With a drop from the higher to the lower 
temperature, the rate of oxygen absorption decreases 66% in the 
Domestic Fowl and only 24% in the House Wren. This may well 
mean that different species are adjusted to different incubation tem- 
peratures although in general the higher the incubation temperature 
the more rapidly will energy exchanges take place. Differences be- 
tween species in incubation temperature may well affect the length 
of the incubation period even allowing for differences in adjustment 
to them. 

The relative humidity in the nest of this species has not been meas- 
ured but may be estimated from the data given in this paper. The 
average hourly loss in weight of eggs in the nest during the first ten 
days of natural incubation is 0.65 mg. This loss in weight is ap- 
proximately all moisture. The measured amount of moisture loss 
per egg per hour at 35.0° C. in the experiments averages 0.85 mg., 
when the relative humidity averages about 12%. As no moisture is 
lost from the eggs at a relative humidity of 100% and moisture loss 
varies directly with relative humidity (Romanoff, 1934; Barott, 1937), 
a straight line may be drawn between these two extreme humidities. 
On this line an evaporation rate of 0.65 mg. per hour would represent 
a relative humidity in natural nests of about 35%. The average 
relative humidity of the atmosphere in this region during June is 
between 70 and 80% and the average air temperature about 21° C. 
If there is no change in the average amount of moisture in the air, 
and the air temperature is raised from 21° to 35° C., the relative 
humidity would be decreased to around 35%. ‘This implies that in 
this species, neither the eggs nor the incubating parent affect the 
relative humidity in the nest except indirectly through change in the 
nest temperature. In other species this may vary, depending upon 
nest material and habits of the incubating parent. In artificial in- 
cubation of Bob-white and pheasant eggs, relative humidities varying 























i ne 


oo 


510 KENDEIGH, Factors affecting Length of Incubation a 
between 65 and 75% appear most favorable (Romanoff, 1934); in the 
Domestic Fowl, a relative humidity of 61% gives the largest hatch 
(Barott, 1937). However, these most favorable humidities for arti- 
ficial incubation may not actually be maintained in natural nests, 
Cadman (1923) measured the relative humidity under a sitting hen 
and found it to vary between 15 and 50%, or over a range around 
that estimated for the House Wren. Romanoff (1929) found that 
in artificial incubation a low humidity of 40% retarded growth but 
did not increase mortality of the embryos. On the other hand, a 
humidity of 80% favored growth but increased mortality. Perhaps 
the low humidity complements the high temperatures in natural nests 
of the Domestic Fowl so that low mortality and high rate of develop- 
ment are both attained. 

In artificial incubation, turning and cooling the eggs is important. 
In natural nests of the House Wren, the eggs are turned frequently. 
This turning is incidental to the adult bird’s inserting and raising 
its feet from between the eggs and the bottom of the nest. Cooling 
the eggs is partially accomplished when the adult bird leaves for its 
inattentive or feeding periods. These periods last several minutes 
and come frequently during the day, since they alternate with some- 
what longer attentive periods when the bird sits on the eggs. This 
cooling may average only 2.8° C., but the alternating change of tem- 
perature may actually be stimulating to the development of the 
embryo, thereby compensating for the lower average temperature. 

In this study, oxygen consumption per gram weight of embryo 
appears to decrease with increasing incubation and size of embryo. 
Another study (Kendeigh, 1939) shows that, after hatching, gaseous 
exchange per gram weight of bird increases with age and size. There 
is no marked change on the day of hatching; the newly hatched bird 
has only a slightly higher rate of gaseous exchange than the twelve- 
day embryo at all temperatures except possibly 40.6° C. This is con- 
trary to the finding of Lussana (1906) and Mitchell, Card, and Haines 
(1927) that at hatching in the Domestic Fowl, oxygen absorption 
increased two or three times. Precocial birds at hatching are, of 
course, much further developed than altricial ones and their body- 
temperature regulating mechanism becomes functional at about this 
time. The decrease in the rate of metabolism per gram weight of 
embryo may be deceptive. Barott (1937) shows that when all the 
living tissues of the egg are considered, including the extra-embryonic 
membranes, the metabolic rate fluctuates but does not decrease 
throughout the incubation period as it does when figured only on 
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the basis of the weight of the embryo. In fact, for the latter half of 
the twenty-one days of incubation in the Domestic Fowl, it seems to 
be increasing. ‘There may be, then, a gradual increase in metabolic 
rate through most of the developmental period which is the typical 
condition and which is conditioned by the increased efficiency of the 
vital processes concerned with the maturing of the cells and the 
coordinating of body functions. 


SUMMARY AND CONCLUSIONS 


1. The rate of oxygen absorption by House Wren embryos is the 
same throughout the breeding season although there are two breed- 
ing periods. 

2. The rate of gaseous exchange in the egg is increased when the 
incubation temperature is raised from 21.1° to 37.8° C. but not to 
40.6° C. 

3. Carbon-dioxide output from the egg is high compared with 
oxygen absorption during the early days of incubation and low during 
the intermediate days, probably because some carbon dioxide is freed 
or retained independently of combustion processes. The respiratory 
quotient is 0.72 for the latter days of the incubation period, repre- 
senting fat as the predominant source of energy. 

4. The rate of moisture and weight losses by the egg increases with 
amount of incubation and becomes considerable on the day of hatch- 
ing. At all ages a rise in temperature causes an increase in moisture 
and weight losses until a maximum is reached. The proportion of 
heat loss from the egg, due to vaporization of moisture, to embryonic 
heat production decreases as incubation proceeds, so that the tem- 
perature of the egg becomes slightly raised. 

5. A twenty-four-hour exposure of eggs to temperatures both above 
and below 35.0° and 37.8° C. decreases the percentage of hatch. In 
half of the experiments the greatest effect of removal from the nest 
and exposure to various temperatures occurred with embryos having 
seven days of incubation. 

6. If rate of gaseous exchange is taken as an index of rate of 
growth, then the most favorable incubation temperatures for rapid 
development are between 35.0° to 37.8° C. Considering the greater 
uniformity of response, the high percentage of hatch, the average egg 
temperature in the nest, and the possible stimulating influence of 
fluctuating nest temperatures, incubation temperatures varying around 
35° C. appear normal in this altricial species, the House Wren. 
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7. The length of the incubation period may be determined by the 
stage of development reached by the embryo at hatching, by the 
total energy exchanges necessary to attain this stage of development, 
and by the rate at which these energy exchanges are going on. These 
factors in turn may be affected by the genetic inheritance of the species 
as well as by conditions in the nest. 


REFERENCES 


Atwoop, Horace, AND WEAKLEY, CHARLES E., JR. 
1924. The amount of carbon dioxide given off by eggs during incubation. Bull. 
West Virginia Agr. Exp. Sta., no. 185: 1-15. 
Barorrt, H. G. 
1937. Effect of temperature, humidity, and other factors on hatch of hens’ eggs 
and on energy metabolism of chick embryos. Tech. Bull. U.S. Dept. Agr., 
no. 553: 1-45. 
BALDWIN, S. PRENTISS, AND KENDEIGH, S. CHARLES 
1932. Physiology of the temperature of birds. Sci. Publ. Cleveland Mus. Nat. 
Hist., no. 3: 1-196. 
Bour, CHARLES, AND HASSELBALCH, K. 
1900. Uber die Kohlensiureproduction des Hiihnerembryos. Skand. Arch. 
Physiol., 10: 149-173. 
1903. Uber die Warmeproduktion und den Stoffwechsel des Embryos. [bid., 
14: 398-429. 
CapMAN, W. H. 
1923. Records of temperature, humidity, and carbon-dioxide under the sitting 
hen. Harper Adams Utility Poultry Journ., 8: 390-398. 
Epwarps, CHARLES LINCOLN 
1902. The physiological zero and the index of development for the egg of the 
Domestic Fowl, Gallus domesticus. Amer. Journ. Phys., 6: 351-397. 
EYCLESHYMER, ALBERT C. 
1907. Some observations and experiments on the natural and artificial incubation 
of the egg of the Common Fowl. Biol. Bull., 12: 360-375. 
HANAN, ERNEsT B. 
1928. Effect of thyroxin on growth rate and carbon-dioxide production of chick 
embryos. Proc. Soc. Exp. Biol. and Med., 25: 422-425. 
KENDEIGH, S. CHARLES 
1939. The relation of metabolism to the development of temperature regulation 
in birds. Journ. Exp. Zool., 82: 419-438. 
LussANA, FILIPPO 
1906. La respirazione dei tessuti negli animali adulti negli embrioni e nei neonati. 
Archivio di Fisiologia, 3: 113-141. 
MITCHELL, H. H., Carp, L. E., anp Haines, W. T. 
1927. The effect of age, sex, and castration on the basal heat production of chick- 
ens. Journ. Agr. Res., 34: 945-960. 
Murray, Henry A., Jr. 
1925. Physiological ontogeny. A. Chicken embryos. II. Catabolism. Chemical 
changes in fertile eggs during incubation. Selection of standard condi- 
tions. Journ. Gen. Phys., 9: 1-37. 











at. 


ng 


he 


on 


on 











Vol. 57 KENDEIGH, Factors affecting Length of Incubation 513 
1940 
NEEDHAM, JOSEPH 
1928. The developmental efficiency of the avian embryo. British Journ. Exp. 
Biol., 5: 43—54. 
RoMANOFF, ALEXxiIs L. 
1929. Effect of humidity on the growth, calcium metabolism, and mortality of 
the chick embryo. Journ. Exp. Zool., 54: 343-348. 
1932. Fat metabolism of the chick embryo under standard conditions of artificial 
incubation. Biol. Bull., 62: 54—62. 
1934. Study of artificial incubation of game birds. I. Temperature requirements 
for pheasant and quail eggs. Il. Humidity requirements for pheasant and 
quail eggs. Bull. Cornell Univ. Agr. Exp. Sta., no. 616: 1-89. 
1935. Influence of incubation temperature on the hatchability of eggs, post- 
natal growth and survival of turkeys. Journ. Agr. Sci., 25: 318-825. 
ROMANOFF, ALEX!Is L., AND FABER, HARRY A. 
1933. Effect of temperature on the growth, fat and calcium metabolism, and 
mortality of the chick embryo during the latter part of incubation. Journ. 
Cell. and Comp. Phys., 2: 457-466. 
RoMANOFF, ALExiIs L., SmitH, LAURA L., AND SULLIVAN, ROYAL A. 
1938. Biochemistry and biophysics of the developing hen’s egg. III. Influence 
of temperature. Mem. Cornell Univ. Agr. Exp. Sta., no. 216: 1-42. 
TANGL, F. 
1903. Beitrige zur Energetik der Ontogenese. I. Mittheilung. Die Entwick- 
lungsarbeit im Vogelei. Arch. f. d. ges. Phys., 93: 327-376. 
TANGL, FRANZ, AND MITUCH, AUGUSTE V. 


1908. Beitrage zur Energetik der Ontogenese. V. Mitteilung. Weitere Unter- 
suchungen iiber die Entwicklungsarbeit und den Stoffumsatz im bebriiteten 
Huhnerei. Jbid., 121: 437-458. 


Department of Zoology, University of Illinois 
Champaign, Illinois 


~ _ - 
SS See 


=< : = 


























514 ERICKSON, Sarcocystis in Birds [ at 


SARCOCYSTIS IN BIRDS! 
BY ARNOLD B. ERICKSON 
Plate zo 


THE protozoan genus Sarcocystis, which is parasitic in the muscles 
of vertebrates, has been reported from eight orders, thirteen families, 
nineteen genera, and twenty species of birds. In Europe it has been 
found in the Domestic Fowl and Duck, the Wild Duck, and doubt- 
fully in the European Blackbird (Babudieri, 1932, believes that 
Sarcocystis turdi, reported for the European Blackbird, is an intestinal 
coccidian). In Africa it has been recovered from one species—the 
Red-faced African Mouse-bird. All other references to its occurrence 
in birds relate to the Americas. In North America it has been re- 
ported as occurring in eleven species of birds; in South America, six 
species; in Central America, one species. As new host records we may 
add Wilson’s Snipe (Capella delicata), the American Pintail (Dafila 
acuta tzitzihoa), the Blue-winged Teal (Querquedula discors), and 
the Gadwall (Chaulelasmus streperus). 

The snipe was collected south of Minneapolis, Minnesota, on Oc- 
tober 17, 1939, by R. M. Berthel and Arnold B. Erickson. When the 
bird was flushed, nothing abnormal was noted in its flight; but on 
skinning, it was found that the muscles of the breast, neck (Plate 10), 
legs, and the chin contained many white cysts of Sarcocystis. ‘They 
were especially prominent in the muscles of the neck and the tibiae, 
where they lay close to the surface. In the pectoral muscles, however, 
they were more deeply imbedded and occurred all the way to the 
sternum. The spindle-shaped cysts averaged 2.69 mm. in length by 
0.441 mm. in width at the middle. The smallest one was 2.18 mm. 
long by 0.469 mm. at the middle; one end was 0.486 mm. wide and 
the other 0.405 mm. wide. The largest one was 3.24 mm. long by 
0.437 mm. wide at the middle; one end was 0.340 mm. wide and the 
other 0.324 mm. wide. It is evident that there is a tendency for one 
end of the cyst to be slightly wider than the other. The minute 
spores (Plate 10) measured 8.15 micra in length by 1.63 micra in 
width. Neither the spores nor the cysts differ enough from those 
of Sarcocystis rileyi to warrant the description of a new species. 

The Pintail was captured in a weakened condition along with 
several hundred Mallards at Heron Lake, Minnesota, on December 
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28, 1939, and was sent to the Division of Economic Zoology, University 
of Minnesota, where it died on January 2, 1940. There was no evi- 
dence that it had succumbed to lead poisoning, as many of the Mal- 
lards subsequently did. The fact, however, that it was heavily in- 
fested with Sarcocystis rileyi in all of the skeletal muscles and the 
heart may have been a factor contributing to its death. It was much 
emaciated, weighing but 525 grams. 

The Blue-winged Teal was given to Dr. Alan Morrow of Fergus 
Falls, Minnesota, on October 1, 1939, by a hunter, and on skinning, 
white streaks were noted throughout the muscles. The bird was sub- 
mitted to Dr. R. Fenstermacher of the Division of Veterinary Medicine, 
University of Minnesota, who diagnosed the infection as Sarcocystis 
rileyi. Some doubt developed as to whether the bird may have been 
a Green-winged Teal, but Dr. Fenstermacher states that the carcass 
was the size of a Blue-winged Teal. 

The Gadwall was found dead at Clayton Lake, Martin County, 
Minnesota, on April 6, 1940, by Mr. C. E. Carlson. The bird had 
been shot through the left breast by a rifle bullet. On skinning, it 
was found to have a light infection of Sarcocystis rileyi in the pectoral 
muscles. Sections of infected muscle were made which substantiated 
the field diagnosis. 

The frequency of occurrence of Sarcocystis in birds is not known. 
The infection is common enough, however, so that a few cases come 
to the attention of parasitologists and conservation departments each 
year. Of 279 ducks of eighteen species examined in the Division of 
Economic Zoology, University of Minnesota, from 1931 to November, 
1939, eight or 2.86% were infected with Sarcocystis rileyi. Six of 
these were Mallards and two were Shovellers. One of the latter, 
constituting a recent record, was taken on November 11, 1939, at 
Wheaton, Minnesota, and submitted by Mr. C. Gordon Fredine. 

The autopsy records of the Minnesota Wildlife Disease Investiga- 
tion indicate that of 43 ducks of eight species collected from 1933 to 
March 27, 1939, three or 6.97% were infected with Sarcocystis rileyt. 
All three were Mallards taken in Minnesota. Since a large propor- 
tion of the ducks that come in for examination are sick, diseased, or 
crippled, it is probable that the percentage of infection of Sarcocystis 
here given is much greater than in the duck population as a whole. 

Previous to 1931 there were four records of the occurrence of 
Sarcocystis in ducks in Minnesota. Two of these were collected in 
1919 and two in 1930 by Dr. W. A. Riley, Chief of the Division of 
Entomology and Economic Zoology, University of Minnesota, who 


reported them in 1931. 
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During the 1935 hunting season there were three records brought to 
the attention of Dr. Gustav A. Swanson, then Biologist with the Min. 
nesota Conservation Department. One was from the Mississippi 
River below Spring Lake, Minnesota, and a second was received from 
the Upper Mississippi Wildlife Refuge near Winona, Minnesota. 
The third report was from Geneva Lake in Freeborn County, Min- 
nesota, where Warden Herman Baudler reported that six Mallards 
from a bag of ducks taken in one day were all heavily infested. One 
of these ducks was submitted for examination. A week later three 
more infected Mallards were taken at the same lake. 

To date all records of Sarcocystis in ducks pertain to the puddle or 
dabbling ducks. A possible explanation for this may be that the 
ducks become infected either by eating flesh containing ripe cysts or 
by eating food contaminated with excrement of an infected animal; 
and since the pond ducks characteristically feed in shallow water, they 
would probably be much more exposed to fecal contamination than 
the diving ducks that feed in deeper water. Also they are more prone 
to feed in corn and stubble fields than are the diving ducks and would 
again be more exposed to fecal contamination. 

In order to make the published information on avian hosts of 
Sarcocystis more available the following outline has been prepared. 
The bird names, as used in earlier lists, have been changed to con- 
form with the A. O. U. ‘Check-list,’ 1931, and “Catalogue of Birds of 
the Americas’ by Charles B. Cory and Charles E. Hellmayr, and the 
ordinal and family names have been included as a further source 
of information. Authorities for hosts and localities have in each case 
been listed. 

AviAN Hosts of THE GENUS Sarcocystis 


Order ANSERIFORMES 
Family Anatidae 

Anas platyrhynchos platyrhynchos (Mallard).—Sarcocystis rileyi (Stiles, 1893). 
C. V. Riley, 1869; Leidy, 1875; Stiles, 1893; Crawley, 1911; W. A. Riley, 1931; 
Green and Shillinger, 1933, 1935; Shillinger and Wetmore, 1938; this paper. 
United States. 

“Wild Duck” Anas? platyrhynchos platyrhynchos (Mallard).—Sarcocystis anatina 
Krause and Goranoff, 1933. Bulgaria. 

Anas platyrhynchos domesticus (Domestic Mallard).—Sarcocystis sp., v. Betegh 
and Dorcich, 1912. Germany. Sarcocystis rileyi Hall, 1925. United States. 

Anas rubripes (Black Duck).—Sarcocystis rileyi. Mathews, 1930; Gower, 1938. 
United States. 

Chaulelasmus streperus (Gadwall).—Sarcocystis rileyi. This paper. United 
States. 

Dafila acuta tzitzihoa (American Pintail).—Sarcocystis rileyi. This paper. 
United States. 











0: 


Or 


ey 
an 
ne 
ld 


3). 
31; 


= 


a 28S 











ody ERICKSON, Sarcocystis in Birds 517 
“Teal”? Querquedula discors (Blue-winged Teal).—Sarcocystis rileyi. This 
paper. United States. 
Spatula clypeata (Shoveller).—Sarcocystis rileyi (Stiles, 1893); W. A. Riley, 19381. 
This paper. United States. 
Order FALCONIFORMES 
Family Cathartidae 
Cathartes aura septentrionalis (Turkey Vulture).—Sarcocystis sp., Osterud and 
Bascom, 1928. United States. 
Family Falconidae. 
Leucopiernis sp. (Ghiesbrecht’s Hawk).—Sarcocystis sp., Darling, 1915. Panama. 
Order GALLIFORMES 
Family Phasianidae 
Gallus gallus (Domestic Fowl).—Sarcocystis sp., Kiihn, 1865. Germany. Sarco- 
cystis sp., Hames (cited in Stiles, 1893); Stiles, 1894. United States. Sarco- 
cystis horwathi v. Ratz, 1908. Hungary. Sarcocystis gallinarum Krause and 
Goranoff, 1933. Bulgaria. 
Order GRUIFORMES 
Family Rallidae 
Aramides saracura (Saracura Wood-rail).—Sarcocystis aramidis Splendore, 1907. 
Brazil. 
Order CHARADRIIFORMES 
Family Scolopacidae 
Capella delicata (Wilson's Snipe).—Sarcocystis rileyi. This paper. United States. 
Order CUCULIFORMES 
Family Cuculidae 
Guira guira (Guira Cuckoo).—Sarcocystis corderoi Vogelsang, 1929. Uruguay. 
Order COLIIFORMES 
Family Coliidae 
Colius indicus [= erythromelon] (Red-faced African Mouse-bird).—Sarcocystis 
colii Fantham, 1913. Africa. 
Order PASSERIFORMES 
Family Turdidae 
Turdus merula (European Blackbird).—Sarcocystis turdi Brumpt. Rivolta, 1874 
(cited by Biitschli); Brumpt, 1913. Europe. 
Family Compsothlypidae 
Compsothlypis [= Parula] pitiayumi (Olive-backed Warbler).—Sarcocystis sp., 
Barrows (cited by Stiles, 1893). Argentina. 
Setophaga ruticilla (American Redstart).—Sarcocystis setophagae Crawley. 
Stiles, 1894; Crawley, 1914. United States. 


Family Ploceidae . 
Passer domesticus (English Sparrow).—Sarcocystis corderoi Vogelsang, 1929. 
Uruguay. 


Family Icteridae 
Molothrus bonariensis (Shiny Cowbird).—Sarcocystis debonei Vogelsang, 1929. 
Uruguay. 
Family Fringillidae 
Hedymeles ludovicianus (Rose-breasted Grosbeak).—Sarcocystis falcatula Stiles, 
1893. Canada. 
Myospiza humeralis meridiana [= Ammodramus manimbe] (Venezuelan Grass- 
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hopper Warbler).—Sarcocystis [= Miescheria] ammodrami Splendore, 1907, 
Brazil. 

Ornithologists, taxidermists, sportsmen, and others who skin or 
handle birds can help increase the knowledge of the geographic and 
species distribution of Sarcocystis by watching for the white tube. 
shaped cysts in the skeletal muscles. 

I wish to thank Dr. W. A. Riley for reading the manuscript and for 
many valuable suggestions; Dr: Gustav A. Swanson, Dr. R. Fenster- 
macher, and Dr. R. G. Green, all of the University of Minnesota, for 
permission to include their unpublished data; Mr. C. Gordon Fredine, 
Biologist with the Minnesota Conservation Department, for sub- 
mitting several ducks infected with Sarcocystis; Mr. C. E. Carlson of 
the University of Minnesota for submitting an infected Gadwall; and 
Dr. Alexander Wetmore and Dr. C. C. Gregg for assistance with cer- 
tain bird names. 
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‘ANTING’ BY THE SONG SPARROW 
BY MARGARET M. NICE AND JOOST TER PELKWYK 


STRESEMANN (1935a, 1935b) and McAtee (1938) review the pub- 
lished instances of the curious phenomenon that several birds have 
been observed bathing in ant hills, or seizing ants in their bills and 
rubbing them through their feathers or over their legs. It is pre- 
sumably an instinctive action that may have an antiparasitic func. 
tion, or may serve in some way in the care of the feathers. Occasion- 
ally other objects are used by tame birds in the same manner—beer, 
lemon flesh and juice, orange juice, vinegar, amphipods, mealworms, 
etc. This ‘anting’ has been noted in six species of the Corvidae, four 
of the Timeliidae, two of the Sturnidae, two of the Turdidae (genus 
Turdus) and in a young Dipper (Cinclidae) (Heinroth, 1924-32, 1: 
$2). A Blue-winged Warbler (Compsothlypidae) was observed taking 
a dust bath in a “black ant hill” (Wright). 

Steiniger (1937) and Palmgren (1937) have done a number of feed- 
ing experiments with birds most of which showed an aversion for 
ants. They come to the conclusion that as a rule ants are protected 
by their taste. These experiments were done with the European 
Robin (Erithacus rubecula), Bluethroat (Luscinia svecica), European 
Redstart (Phoenicurus phoenicurus), Garden Warbler (Sylvia borin), 
Whitethroat (Sylvia communis), Blackcap (Sylvia atricapilla), Pied 
Flycatcher (Muscicapa hypoleuca), Spotted Flycatcher (Muscicapa 
striata), Blue Tit (Parus caerulea), Song Thrush (Turdus ericitorum 
philomelos), Magpie (Pica pica) and Carrion Crow (Corvus corone). 
The only species that took ants readily were the two flycatchers (Mus- 
cicapidae). Palmgren does not mention ‘anting,’ while Steiniger 
found it only with the Peking Nightingale (Leiothrix lutea) (Timeli- 
idae). He suggests that the function might be to rub off the acid 
taste. He observed that the ants were eaten after being used for 
‘anting,’ a fact seldom mentioned in other descriptions. The Song 
Thrush, Magpie and Carrion Crow are noted by McAtee as birds 
that occasionally ‘ant.’ 

Among the Fringillidae we have found that the Song Sparrow 
(Melospiza melodia) ‘ants.’ So far as we know there are no observa- 
tions of ‘anting’ by Song Sparrows or other Fringillidae in Nature, 
but in three hand-raised males, taken from the nest at the age of five 
and six days, ‘anting’ was observed several times. 

The first evidence was seen when B was 36 days old; he picked up 
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a medium-sized ant and appeared to ‘ant’ himself just once, rubbing 
it along his wing. Then the ant was eaten. Similar behavior was 
seen with A at 37 days. 

It was not until the following spring that Y was offered a small 
ant; this he dropped and picked up again, repeating the process 
several times and finally eating the insect. 





Text-Fic. 1.—Song Sparrow, Y, rubbing an ant on his tail. 


The birds have had staghorn sumach (Rhus typhina) branches with 
berries on them available at all times. Twice Y has ‘anted’ with these 
berries. 


November 24, 1988.—Y is ‘anting’ with a sumach berry, hunching himself and 
trying to put it at the base of his tail. 

July 25, 1939.—Y is on the floor, ‘anting’ himself with a sumach berry; he 
hunches about in a very queer attitude. He has lost the inner rectrices. He is 
evidently trying to rub the berry on his feathers. He turns about, nearly sitting 
on his rump—a most ridiculous position—and tries to rub the berry on his tail- 
feathers. He then goes up on top of the sumach branches and tries to rub berries 
under his wings. 


On October 9, 1939, a large black ant, about 8 mm. long was given 
toY. He started to eat it, then dropped it and began to ‘ant,’ picking 
it up and dropping it several times, trying to put it—or at times ap- 
parently the acid from it—under his wings, on his legs, or along his 
tail, hunching up in the curious characteristic attitude, almost sitting 
down on his tail. 

On May 30, 1940, we obtained a number of ants (Formica rufa) 
about 6 mm. in length, and offered them to Y in a cardboard box. 
He picked one up, crushed it and at once rubbed it under his wing. 
He repeated the process a number of times, sometimes momentarily 
rubbing the ant on the base of the tail, but not assuming as extreme 
postures as on July 25 and October 9. Some of the ants were eaten. 
Sketches were made of the characteristic attitudes (Text-figs. 1, 2). 
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TeExt-Fic. 2.—Attitudes assumed by Y when ‘anting.’ 


These Song Sparrows have never had any parasites. Since these 
birds were hand-raised, the ‘anting’ appears to be inborn. Though 
some of the ants were eaten after being used for ‘anting,’ we think 
that Steiniger and Palmgren are right that ants on the whole are pro- 
tected by their taste. ‘Anting’ appears to be a relatively rare phe- 
nomenon. 
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WINTERING OF THE GREATER SNOW GEESE 
BY WILLIAM JOHNSTON HOWARD 


DearTH of literature on the life history and ecology of the Greater 
Snow Goose (Chen hyperborea atlantica) prompts recording the fol- 
lowing observations made on visits to the coast of North Carolina and 
Virginia in December 1937, January 1938, and January 1939, and of 
information supplied by the men in charge of the United States 
Biological Survey waterfowl refuges at Pea Island, North Carolina, 
and Back Bay, Virginia. 

The A. O. U. ‘Check-list’ (1931) gives the winter range of the Greater 
Snow Goose as “Atlantic Coast of Maryland, Virginia, and North 
Carolina, from Chesapeake Bay (sometimes Delaware Bay) to Core 
Sound.” In recent years a substantial percentage of the entire popu- 
lation of Greater Snow Geese has wintered along the sandy shoreline 
of Virginia and the peninsula and the string of North Carolina islands 
and sand spits known as the Outer Banks. This coast is chiefly wind- 
swept dune lands which start at Cape Henry, Virginia, and extend 
three hundred miles or more south and west, almost joining the 
North Carolina mainland near Cape Fear. They are narrow, ranging 
in width from a few hundred yards to about three miles at Cape 
Hatteras, but averaging less than three-quarters of a mile. On the 
east is the Atlantic Ocean and on the west a series of broad shallow 
sounds; the northern ones, Back Bay and Currituck, are fresh or 
slightly brackish and the southern, Albemarle, Croatan, and Pamlico, 
are about as salty as the sea. 

The barrier islands have been formed by action of the waves, and 
much of their surface is but a few feet above sea level although there 
are many high shifting dunes. The low elevation, abundance of 
winter rainfall, extremely high tides, and occasional partial inunda- 
tion when strong winds continue from the west, produce many tem- 
porary ponds and wet meadows that are favorable feeding areas 
for the wintering Greater Snow Geese, Canada Geese (Branta cana- 
densis canadensis), and several species of ducks. The former inaccessi- 
bility of the islands and the difficulties and expense incident to the 
building and maintenance of surfaced roads in a soil of nearly pure 
sand have tended to discourage extensive human development and 
to preserve a great deal of the wild and primitive character of the 
region. An important consequence has been that the habitat for 
migratory waterfowl here has not diminished to the extent of other 
Atlantic coastal wintering grounds. 
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ARRIVAL AND DEPARTURE 


Temperature appears to be an important factor in the time and rate 
of arrival of Snow Geese on the Banks, according to Samuel A. Walker 
of the Pea Island Migratory Waterfowl Refuge. If cold weather 
prevails during the fall, the geese generally arrive in large groups 
within the space of a few days; warm weather seems to cause them to 
linger along the way, so that they arrive in small flocks over a con- 
siderable length of time. MclIlhenny (1932) makes no mention of 
temperature as a factor affecting the arrival of Blue Geese (Chen 
caerulescens) on their wintering grounds in Louisiana, but states that 
he has seen small flocks on the Gulf Coast as early as August, and that 
heavy migration occurs in late October and early November. 

The dates of arrival and departure of Blue Geese in Louisiana 
and of Greater Snow Geese in North Carolina are about the same, 
despite the marked difference in latitude of these two places. During 
the rather mild fall of 1937, ten Snow Geese and two Blue Geese were 
noted at Pea Island on November 4, and fifteen days later only 200 
Snow Geese and seven Blue Geese were present. By December 14 
the number of Snow Geese had increased to about 5,000, and another 
flock of about 2,000 had been discovered near the small settlement 
of Corolla, some sixty miles to the north. This smaller group seemed 
to be in no hurry to reach Pea Island, as it was seen flying north of 
Currituck Beach Lighthouse on December 16, finally joining the 
Pea Island flock later in the month. If the temperature is low late in 
winter, the birds stay on the coast, but when a few warm days come 
early in February they are away in a hurry; not as the Canada Geese 
go, in small groups over a period of several weeks, but in two or 
three large flocks. In the winter of 1937-38, the maximum number 
of Snow Geese at Pea Island approximated 8,000. All were gone by 
February 15. Harry A. Bailey of the Back Bay Migratory Waterfowl 
Refuge stated that in 1939 about 2,500 Greater Snow Geese remained 
at that refuge until March 5. Statements by other observers indicate 
that the large flocks disintegrate into groups of a hundred birds or less 
while in migration (Eynon, 1937; Shelley, 1937), but that they ap- 
parently come together again in large flocks at selected resting places 
(White and Lewis, 1937). 


NUMBERS 


Apparently Snow Geese have never attained great numbers on the 
Atlantic coast. Bent (1925) states that H. H. Bailey told him they 
were formerly not numerous in Virginia. Forbush (1925) records 
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this species as an “abundant migrant coastwise during settlement 
of the country; now very rare straggler.” According to White and 
Lewis (1937), 2,000 to 3,000 Snow Geese stopped at St. Joachim, Que- 
bec, about 35 years ago, while approximately 10,000 are now seen 
there each fall; this number, they think, includes practically all the 
Greater Snow Geese in existence. Local observers on the North 
Carolina Banks believe that the geese have probably been increasing 
in numbers within the last few years. This apparent increase might 
be attributed to a shifting of the wintering range from farther north 
along the coast, as it is known that the geese do not select the same 
location every year. Observers familiar with conditions along the 
entire coast, however, do believe there is a definite upward trend in 
the number of Snow Geese wintering in States bordering the Atlantic 
Ocean. 
SHIFTING OF FEEDING GROUNDS 


A characteristic of Greater Snow Geese on their winter range is their 
habit of staying in large, compact flocks which move from place to place 
to change their feeding sites. Although this pattern of behavior seems 
very firmly fixed, deviations from it do occur. Two Snow Geese were 
seen at Lake Mattamuskeet, on the west side of Pamlico Sound, dur- 
ing the first week in January 1939, and according to Dr. Maynard S. 
Johnson, Refuge Manager at Mattamuskeet, they stayed all winter. 
Judging by their preference for grassy meadows and marsh habitats 
along the Atlantic coast, one would not expect to find Snow Geese 
in the Lake Mattamuskeet locality, which is situated in farm land 
carved out of poorly drained forest. 

Careful examination of a large flock reveals that it consists of 
small units that probably are families, as noted by Mcllhenny in 
flocks of Blue Geese. Greater Snow Geese at rest crowd close together 
in a large oval or elliptical mass and maintain this formation while 
feeding, although they spread out to a greater degree. 

In recent years there have been two main flocks in the region under 
discussion. One winters south of Oregon Inlet on Pea Island or 
north of the Inlet on Bodie ‘Island,’ which is no longer an island but 
a peninsula. This flock is usually referred to in the literature as the 
one that winters “in the vicinity of Cape Hatteras,” some forty miles 
south of Pea Island. Another flock winters near the head of Back 
Bay in Virginia. Back Bay is not always used as a wintering range, 
according to Charles O. Handley, who reports that during some winters 
there are no Snow Geese on the lands bordering this freshwater sound. 

Large flocks maintain neither size nor range during an entire winter, 
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as there is likely to be trading back and forth, and they may change 
feeding grounds one or more times during the season. The Pea 
Island birds spent part of the winter of 1936-37 at the lower end 
of Bodie Island, on the tidal meadows and the artificial freshwater 
pond near the lighthouse. They moved to Pea Island, but returned 
to Bodie Island about the middle of December. Gunning was un- 
usually heavy at Pea Island, and this disturbance might have caused 
them to seek a quieter location. There also was considerable hunt- 
ing there the next year, but despite this the geese chose Pea Island as 
their wintering ground, and did not occupy the tip of Bodie Island. 
Having been declared a Federal migratory-waterfowl refuge in the 
spring of 1938, Pea Island was closed to hunting the succeeding winter, 
1938-39. That year the maximum number of Greater Snow Geese 
there was about 2,000, while a total of about 2,500 birds was reached 
in January on Bodie Island, less than fifteen miles to the north. 

In January 1938, a coast guardsman at the Pea Island Station stated 
that he had not known of Snow Geese being at Pea Island until about 
five years previously. He believed that their numbers in that vicinity 
had been increasing and that they were then more numerous than 
ever before. Cottam, Nelson and Williams (1937), in writing of the 
Pea Island and Bodie Island birds said “. . . during the last five years, 
their numbers have increased from approximately a thousand to 
fully four times that number.” For the birds at Pea Island in Janu- 
ary, Walker estimates 3,000 in 1936, 4,000 in 1937, 8,000 in 1938, and 
2,000 in 1939. The number at Pea Island does not necessarily give a 
true index to the total number wintering on the Atlantic coast, but 
merely indicates a shifting of winter range from year to year. 


FEEDING Hasits 


The feeding habits of Greater Snow Geese are probably largely 
responsible for their shifting from one feeding location to another 
up and down the coast. On land they feed in the marshes, rarely 
in the sounds, but when they do go to open water, it is usually to rest 
or to escape molestation. When feeding, they head directly into 
the wind, and there is a continual ‘leap-frog’ movement as small 
groups fly forward from the rear to the front of the flock. Mc 
Ithenny’s description of the feeding of Blue Geese also applies to the 
behavior of the Greater Snow Geese. Feeding is done usually early 
in the morning or late in the afternoon, but the refuge managers at 
Pea Island and Back Bay said that it was not uncommon for the birds 
to feed also on bright moonlight nights. 
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The diet of the Greater Snow Geese seems limited to fewer items 
than that of the Blue Geese in Louisiana. Cottam (1935) states, “In 
the areas along the [Atlantic] coast where feeding observations were 
made, marsh grass (Spartina patens and S. alterniflora), with lesser 
quantities of salt grass (Distichlis spicata) and rushes (Scirpus ro- 
bustus and S. species) were being consumed. Some segments of the 
alkali weed (Salicornia sp.) also were being taken.” The geese select 
a locality where, to quote the natives, the cord grass is “belly deep on 
a cow.” Preferred spots seem to be where the grass is standing in a 
few inches of brackish or salt water. If heavy rains or strong winds 
or tides cause the water to deepen, the birds leave until more favorable 
conditions prevail. Snow Geese do not graze, but drive their bills 
into the sand at the base of the grass or sedge and pull it out by the 
roots. After a few weeks of feeding in this manner what was once 
a grassy meadow becomes a shallow foul pool, completely devoid of 
vegetation. As the meadow changes to open shallow water, a new 
habitat is created that is frequented by ducks and shorebirds. 

During the winter of 1937-38, Snow Geese denuded an area of 
approximately 300 acres on Pea Island. How many years must elapse 
before these bare flats will again be clothed with sufficient vegetation 
to be used as feeding grounds depends upon a number of factors— 
the soil, wind erosion, and water action. Plant succession is slow, 
as cord grass does not stolonize readily and good seed years seem to 
be far apart. During the vegetative succession the geese are forced 
to change their feeding grounds, so that a constant rotation of pastures 
takes place. On Bodie Island there are wide, bare, windswept patches 
of sand where the geese have fed in past years. Some of these barrens 
are known to be four or five years old and yet show little or no sign 
of revegetation. 

Although a flock of Greater Snow Geese uses only a relatively small 
part of its range for feeding each year, it seems apparent that many 
thousands of acres are necessary to maintain the birds. Not only are 
feeding and resting grounds necessary, but a certain amount of buffer 
area is essential to protect them from the disturbance of vehicular 
traffic and other annoyances. 

Bent (1925) quotes Dr. Elliot as stating that sometime prior to 
1898 flocks of considerable size occasionally frequented the inner 
beach of Currituck Sound where the water was brackish, but that they 
did not stay long in such places. Walker told the writer that between 
1915 and 1920 the birds wintered regularly in that location. He 
said they stayed in the marshes and along the beaches and did not feed 
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in the sounds. A large number of hogs were kept by the ‘Bankers’ 
about that time, and the Snow Geese picked up considerable food 
by eating roots of grasses and sedges turned up by the swine. An- 
other source of food was grain left by hunters as bait for other kinds 
of waterfowl. Baiting is now illegal, and grain has therefore ceased 
to be an item in the diet of Greater Snow Geese. In the West, Lesser 
Snow Geese (Chen h. hyperborea) feed in grain and stubble fields, 
but as small grains are grown to a very limited extent near the east 
coast, Greater Snow Geese have little or no access to this type of food. 
Bent believes this may be why their winter range is restricted to the 
coastal marshes and beaches. 

From Back Bay to Pea Island is a stretch of open water that ranges 
from fresh or slightly brackish to salt. At various times in the past 
the Snow Geese have been reported as wintering adjacent to these 
waters. At Pea Island the birds feed in water that is more or less 
constantly changing in degree of salinity owing to inundation of the 
feeding grounds by high tides and heavy rains. The irregular flights 
of the flock from Pea Island north to the freshwater pond on Bodie 
Island may be caused by a desire or need for a change in water. A 
freshwater pond has been recently created on Pea Island by the Bio- 
logical Survey in its refuge-development program, and its use by the 
Snow Geese will be interesting to study. 


ADULT—-IMMATURE RATIO 


The proportion of immature to adult birds apparently varies widely 
from year to year. Cottam, Nelson and Williams state that, when 
they visited Pea Island and Bodie Island in January 1937, from 15 
to 20 per cent of the birds were in immature plumage. On January 
26, 1938, the writer drove his car to within a hundred yards of a large 
feeding flock at Pea Island. As small units flew from the rear to the 
front of the flock the individuals in 78 groups were counted. A total 
of 380 birds was tallied; of this number 257, or 65.8 plus per cent, 
were in the gray plumage of the young, and 133, or 34.1 plus per 
cent, were white. Of these 78 units, 61 had one or two adults and 
one or more juveniles, five had no juveniles, and nine had more than 
two adults. The average size of a unit was a little over five birds. 

The following winter there were rumors that there were very few 
birds in the juvenile plumage at Pea Island or Back Bay. On Janu- 
ary 6 and 7, the writer with the aid of a binocular made counts while 
the flock was on the ground and in the water. Such enumerations 
are much less satisfactory than when the birds are in the air in small 
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bunches, as the geese stay so close together that counting is difficult. 
The most satisfactory method when they are on the ground is to note 
the birds at each end of the flock where they spread out more than 
they do nearer the center. Of 290 birds counted, 36, or 12.4 plus 
per cent, were in juvenile plumage and 254, or 87.5 plus per cent, 
were in the white plumage of the adult. Counts of such small num- 
bers probably do not reveal the true percentages, but they do give a 
good enough approximation to indicate considerable variation in the 
ratio of young to adults from year to year. 


BLUE GEESE 


The appearance of Blue Geese in the flocks of Greater Snow Geese 
in North Carolina and Virginia seems to be a phenomenon of recent 
years. Records of this bird’s occurrence in the East were compara- 
tively rare until the winter of 1934-35. Since then there has been a 
general increase in numbers in the States along the Atlantic coast. 
The cause of this sudden and continued appearance is not known, 
but Cottam (1935) advances the suggestion that it may be due to a 
combination of factors, including strong north and northwest winds 
during migration, increase in population forcing dispersion, disturb- 
ance on wintering grounds causing wandering, and drought along the 
migratory lane. Cottam, Nelson, and Williams noted small flocks 
of Blue Geese on Pea Island and Bodie Island for the three years prior 
to 1937. On January 14, 1938, James O. Stevenson and the writer 
observed seven adult and nine immature Blue Geese among the flock 
of Greater Snow Geese on Pea Island, and January 7, he noted four 
Blue Geese and one White-fronted Goose (Anser albifrons) at Back 
Bay, Virginia. 

PREDATORS 

From information at hand, predators do not seem to be of great 
importance to the wintering Greater Snow Geese. While at Pea 
Island they are safe from molestation by foxes and roving dogs, as 
there is no way for these mammals to reach the island. At Back Bay 
the situation is different, foxes being present. During the winter of 
1938-39, evidence disclosed that eleven Snow Geese had been eaten 
by foxes. Sufficient proof to convict the fox as a serious predator in 
this area is lacking, and it is thought that the evidence probably repre- 
sents predation on crippled or sick birds, and is of little importance. 
Likewise, from present information, the Eagle and Duck Hawk can- 
not be considered as doing much damage. At various times the writer 
has seen a Bald Eagle (Haliaeétus leucocephalus) or a Duck Hawk 
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(Falco peregrinus anatum) fly over a flock of Greater Snow Geese. 
The birds became alarmed and left the ground in a body, but their 
fright seemed of short duration, as they soon settled to earth after the 
raptors had left. The same behavior resulted when a Great Blue 
Heron (Ardea herodias herodias) or an airplane flew over them. 

When a Duck Hawk or a Bald Eagle was on the ground, the geese 
paid it little attention. Even one of these birds feeding upon a goose 
in the midst of a flock occasioned little notice; the geese continued to 
feed as though the occurrence was a perfectly natural one. Inquiry 
among local observers failed to reveal any records of geese being struck 
on the wing by an Eagle or a Duck Hawk, but James O. Stevenson 
reported seeing a Duck Hawk make a few swoops at geese on Pea 
Island. He thought the hawk was playing, since its attempts at 
capture did not seem serious. Mcllhenny describes Eagles and Duck 
Hawks killing Blue Geese, and Bent quotes Audubon as mentioning 
“White-headed Eagles and other rapacious birds” attacking Greater 
Snow Geese. 

Flocks of Greater Snow Geese, while resting and feeding, are oc- 
casionally intermingled with small groups of Canada Geese, but the 
two species rarely fly together. Blue Geese and Greater Snow Geese 
mingle, but as Cottam, Nelson, and Williams have observed, there 
is a tendency for the former to maintain their position as small units 
of the larger group. This is true at least while the birds are on the 
ground. 

PROTECTION AND MANAGEMENT 

Hunting of all Snow Geese in the States bordering the Atlantic 
Ocean has been prohibited since the Migratory Bird Treaty Act was 
passed in 1918. According to statements of an old-time market 
hunter, they were never held in high repute as a gamebird along the 
North Carolina coast. Pearson, Brimley, and Brimley (1919) state 
that “the White Brant’s flesh is not very palatable, and the birds are 
seldom, if ever, hunted in this State.” These large white geese used 
to be considered a nuisance because they ate the grain set out for other 
waterfowl. If a few of them happened to fly over a blind they 
were likely to be killed, but apparently they were never subjected to 
heavy hunting pressure by sportsmen. They were, however, a favor- 
ite object of ‘fire-lighting’ by local pot hunters. Now, of course, they 
enjoy the protective efforts of both Federal and State Governments. 

The Biological Survey is taking definite steps to preserve some of 
the winter range for the Atlantic Coast flock of Snow Geese and has 
established waterfowl refuges along the coast in several States. From 
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early indications, the protective and restorative measures taken at the 
waterfowl refuges at Pea Island and Back Bay will be of considerable 
benefit to this species as well as to other migratory waterfowl. Res- 
toration work by CCC camps at both these refuges includes such 
activities as control of wind erosion, building of freshwater ponds 
and experiments in food planting. Because the places where the 
geese feed revegetate very slowly, experiments to renew the denuded 
stands of cord grass are being undertaken in connection with other 
phases of management. 

Steps are under way at the present time to create the Cape Hatteras 
National Seashore, which will embrace most of the North Carolina 
coast from near the Virginia-North Carolina state-line to the lower 
tip of Ocracoke Island. When established, the National Seashore will 
be under the jurisdiction of the National Park Service, of the Depart- 
ment of the Interior, and thus a large part of the wintering grounds 
of the Snow Geese along the Atlantic coast will be in Federal owner- 
ship. Encroachment on the wintering grounds of the Greater Snow 
Geese seems to be definitely halted. 
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A COLLECTION OF SEVENTEENTH-CENTURY DRAWINGS 
BY ALBERT E. LOWNES 


In “The Auk’ for July 1925, Dr. John C. Phillips described a manu- 
script by Leonhard Baldner. Dr. Phillips pointed out that this 
manuscript was part of a larger collection of drawings of birds, fishes, 
insects, and other animals, but he was unable then to trace the history 
of the collection. When the collection came into my hands five years 
ago, I was interested to find that many of the drawings bore names 
or notes in English in a seventeenth-century hand. It seemed to me 
that it might be possible to trace the original owner through these 
notes and, although the evidence is largely circumstantial and perhaps 
inadmissable in a court of law, I believe that sufficient basis has been 
found to go before a grand jury. 

For the time being I shall not consider Baldner’s manuscript, partly 
because Dr. Phillips discussed it rather fully and partly because of 
other circumstances which will become apparent later. If we elimi- 
nate this manuscript, we have left a collection of about 350 seventeenth- 
century drawings. Most of these drawings are of birds and fishes. 
A number are of insects and a few are of mammals, amphibians, and 
other animals. As one examines these drawings, a number of facts 
appear. 

1. The collection was carefully assembled and studied by a seven- 
teenth-century Englishman. It is not a haphazard collection nor 
one put together at a later date. 

2. Most of the drawings are in water color, highly finished, with 
legends in English, Latin, German, or French. They vary greatly in 
merit, but the best are very fine indeed. They are patently the work 
of several different artists. 

3. A few of the drawings are rough sketches in ink, pencil, or san- 
guine. Most of these have data as to place of collection, etc., in 
English. These are exactly the kind of sketch that a naturalist makes 
for his own information and that only a working naturalist would 
bother to preserve. 

4. Among the localities mentioned are Augsberg, Antwerp, Dun- 
kirke, Brussels, Amsterdam, Middleburgh, London, “in ye Danau,” 
“in ye Rheno,” and “on the way from Florence to Siena.” 

5. Most of the drawings are named with reference to writers of 
the sixteenth and early seventeenth centuries. Among these are 
Belon, Aldrovandi, Piso, Marcgraf, Nieremberg, Bontius, Clusius, and, 
for the fishes, Rondelet, Salviani, and Nieuhoff. 
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6. One drawing has the specific notation, “Picturam transmisit 
Th: Brown, M.D.” 

When we put these facts together we have a fairly accurate descrip- 
tion of the man who formed this collection. He was an Englishman; 
an active naturalist in the latter half of the seventeenth century; par- 
ticularly interested in birds, fishes, and insects; well acquainted with 
earlier writers on natural history; widely traveled on the Continent; 
and a correspondent of Thomas Brown, M.D. It would be interest- 
ing to know that he had a copy of Baldner’s manuscript. 

The only naturalists who seem to fit these specifications are Francis 
Willughby and John Ray. In the preface to Willughby’s ‘Orni- 
thology,’ Ray gives an almost perfect description of the present col- 
lection. For convenience I quote his English translation of 1678. 

“Now because elegant and accurate Figures do much illustrate and 
facilitate the understanding of Descriptions, in order to the’ Engrav- 
ing such Figures for this Work, Mr. Willughby made a Collection of 
as many Pictures drawn in colours by the life as he could procure. 
First, He purchased of one Leonard Baltner, a Fisherman of Stras- 
burgh, a Volume containing the pictures of all the Water-Fowl fre- 
quenting the Rhene near that City, as also all the Fish and Water- 
Insects found there, drawn with great curiosity and exactness by an 
excellent hand. . . . Secondly, At Nurenberg in Germany he bought 
a large Volume of Pictures of Birds drawn in colours. Thirdly, He 
caused divers Species, as well seen in England as beyond the Seas, 
to be drawn by good Artists. Besides what he left, the deservedly 
famous Sir Thomas Brown, Professor of Physick in the City of Nor- 
wich, frankly communicated the Draughts of several rare Birds, with 
some brief notes and descriptions of them. Out of these, and the 
Printed Figures of Aldrovandus, and Pet. Olina, an Italian Author, 
we culled out those we thought most natural and resembling the 
life, for the Gravers tu imitate, adding also all but one or two of 
Marggravius's, and some out of Clusius his Exotics, Piso his Natural 
History of the West Indies, and Bontius his of the East.” 

Ray explains later in the preface that he had difficulties with his 
engravers and that he was not entirely satisfied with his plates, but 
a quick check shows that the sources of most of his plates can be 
determined. Between thirty-five and forty (or about ten per cent) 
of the 355 figures of birds in the ‘Ornithology’ seem to have been 
taken from paintings in the present collection. In some cases the 
print is in reverse, as might be expected, hut the resemblance is so 
obvious that there seems to be no reason to doubt that the drawing 
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is the source of the engraving. A far larger proportion of the plates 
in ‘De Historia Piscium’ by the same authors (Oxford, 1686) are from 
drawings in this collection. 

Certain other facts stand out. Every locality mentioned on the 
drawings was visited by Willughby and Ray ir their travels on the 
Continent in 1663-1666. As nearly as I can determine, every bird 
and fish represented in the collection is described in the published 
works of these two authors. It is difficult to come to any other con- 
clusion than that the collection is one assembled by Francis Willughby 
and used by John Ray as a source of the “elegant and accurate Figures” 
that adorn their works. 

Interesting confirmation comes from the drawing referred to above 
that was sent by Thomas Brown. It is a rather crude sketch of a 
hen’s egg with the figure of a bird on it. In Ray’s account of his 
travels on the Continent (‘Observations topographical, moral, & 
physiological; made in a journey through parts of the Low-Countries, 
Germany, Italy, and France,’ etc., London, p. 237, 1673), he mentions 
this picture: 

“Among other things we took notice of . . . a hens egg having on 
one side the signature of the Sun, which I rather noted, because some 
years before Sir Thomas Brown of Norwich sent me the picture of 
one having the perfect signature of a Duck swimming upon it, which 
he assured me was natural.” 

The works of Willughby and Ray are the earliest important Eng- 
lish writings on birds and fishes. Linnaeus cites them repeatedly as 
authorities for his descriptions and since none of the actual speci- 
mens which they collected is extant, these drawings have very nearly 
the status of types. It is probable that some of the sketches are 
by John Ray and that the legends on the drawings are in his hand, 
but this would be a matter for a handwriting expert to determine. 

This would all seem very simple and conclusive except for the 
presence of the Baldner manuscript. We know that Willughby had 
a copy of this manuscript, because Ray tells us so, but that copy is in 
the British Museum. As Dr. Phillips pointed out in his article, it 
bears the same date as the present one (1653), while every other 
known copy is dated 1666, and it is accompanied by a translation by 
Slare. Ray refers to Slare’s translation in the preface to ‘De Historia 
Piscium.’ The manuscript in the British Museum, too, has some 
notes in Ray’s hand. 

Two possible explanations occur to me. Willughby might have 
bought two copies of Baldner’s manuscript, although Ray mentions 
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but one; or Baldner may have presented a second copy to Ray. Bald- 
ner does not seem to have had any connections with the other natural- 
ists of his time and the meeting with Willughby must have been an 
important event in his life. The fact that both copies bear identical 
dates suggests a connection between them. The Museum copy has 
two pictures to a page, while the present copy has but one in all but a 
few instances. My copy, too, has a portrait of Baldner. Without 
making more direct comparisons than I have been able to make, 
it is impossible to reach a direct conclusion, but it seems to me that 
the Museum copy might have been a ‘working copy’ which Ray used. 
In any event, this collection of pictures, with the Baldner manuscript 
in the British Museum and the ‘Nurenberg’ volume, which Ray 
mentions in the preface to the ‘Ornithology’ quoted above, seems to 
be the principal original source used by the outstanding English 
naturalists of the seventeenth century. J. H. Gurney, in his ‘Early 
Annals of Ornithology’ (London, p. 211, 1921) reports that the 
Nuremberg volume is still in the possession of Willughby’s descendents. 

Two minor matters remain. In tracing the history of the col- 
lection, Dr. Phillips mentioned that it had remained for at least 150 
years in the family of an English peer whose name he had been unable 
to learn. Further inquiries on my part proved unproductive, but 
it may be well to place on record the fact that underneath the ob- 
viously recent end-papers I found the bookplate of the Earl of Dart- 
mouth. 

In his article, Dr. Phillips referred to the present copy as the “Toll- 
man copy.” He, like the English dealer from whom he bought the 
volumes, misread the name. The translator of the Baldner manu- 
script was Philip Henry Zollman, who seems to have been a pub- 
lisher in London. He was a Fellow of the Royal Society and the 
first to hold its office of Secretary for Foreign Correspondence. In 
those days that post was no sinecure, for the society was in active com- 
munication with scientists on the Continent and in America, and 
Zollman was kept busy translating the great masses of abstruse scien- 
tific matter that came in. He held the position until his death in 
1748. His own contributions to ‘Philosophical Transactions’ were 
few and in the field of physics. Whether Zollman actually owned this 
copy or whether he merely translated it for its owner is not known, 
nor is it of particular moment. 


Providence, Rhode Island 
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CANADIAN STATUS OF THE LONG-TAILED CHICKADEE 
BY P. A. TAVERNER 


Tuts paper is the result of an examination of a series of Black- 
capped Chickadees in the collections of the National Museum of 
Canada. As the Long-tailed Chickadee, Penthestes atricapillus sep- 
tentrionalis, has long been unquestioningly accepted as a well-defined 
central-continental form ranging from Alaska to New Mexico, it 
seems well to present the details of the investigation. They are in- 
teresting in themselves but, as representative of a number of cases 
in which racial distinction is based upon the average of small, vari- 
able dimensional characters, they open the question of the desirability 
of formal recognition of subspecies of which few or no individuals can 
certainly be referred to their proper race by physical characters with- 
out reference to the geographical origin. 

The Black-capped Chickadee is a comparatively sedentary species. 
There may be more or less seasonal shifting of range in individuals 
but little extended migrational movement is evident. At least long 
flights are not expected in the species nor many strays or wanderers 
from afar. Mr. F. C. Lincoln of the U. S. Biological Survey, who has 
charge of the banding records of that Bureau, informs me that of some 
3,500 banding returns of the species on file in his office only five can 
be regarded as long range, the remainder being from within a mile 
or so of original banding. Local variation within widely separated 
centers of distribution therefore cannot be reasonably ascribed to hy- 
bridity with accidental visitors but must be regarded as inherent in 
the respective geographic associations. 

Eliminating from the series imperfect and submature specimens and 
those from intermediate territories, it consists of 99 spring and sum- 
mer individuals: 17 males and 14 females from southern Ontario, 
eastward to Nova Scotia; 19 males and 17 females from Manitoba, Sas- 
katchewan and Alberta; 20 males and 12 females from the interior 
of British Columbia. Specimens from coastal areas of British Co- 
lumbia referable to P. a. occidentalis were not included. These were 
all taken within two hundred miles of the international boundary 
and can reasonably be assumed to be of local breeding stock. They 
are from areas separated from each other by some eight hundred miles 
and include no specimens between. 

The subspecies septentrionalis, as diagnosed by Ridgway (Birds 
of North and Middle America, pt. 3, p. 399, 1904) and as commonly 
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accepted is “similar to P. a. atricapillus, but larger, with wing and 
tail averaging decidedly [italics mine] longer; coloration paler, with 
whitish edgings to greater wing-coverts, secondaries and lateral rec- 
trices broader, more conspicuous.” The type locality is Yellowstone 
River about thirty miles above its junction with the Missouri, Mon- 
tana. 

In these birds, laid out in comparable seasonal mass groups, a highly 
critical eye can detect a slight average color distinction as above pos- 
tulated, between the prairie and the eastern birds, but not enough 
to be readily detected and not consistent enough for the recognition 
of individual specimens. Every individual in one group can be 
matched in the other, and no single specimen can be confidently 
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Trext-Fic. 1.—Comparative tail measurements of 36 male chickadees from Canada. 


identified by this character, though winter and early-spring birds, 
before the wear and fading of nesting activity, show slightly more 
color differences than in later season. 

Tail and wing measurements were taken with dividers; the former 
by inserting one point between the middle feathers close against the 
meatus, the other extended to the longest tip; the wings by taking 
the distance between the bend of the wing (carpus) and the tip of the 
longest primary. These measurements were pricked directly off on 
cross-section paper from a common base-line, one under the other 
in their respective geographic groups. By this method the compara- 
tive lengths became readily visualized and could be analyzed with the 
least distortion by the human equation. 

The tails of most of the eastern group fall short of the 2.5 inch 
(63.5 mm.) line in the case of the males and of the 2.3 inch (58.42 
mm.) line in the females, while the majority of those from the prairie 
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provinces extend beyond but with many exceptions or contradictions, 
Interior British Columbian specimens more nearly agree with eastern 
ones than with their nearest neighbors of the prairies. Some of the 
tail measurements are here presented in condensed graph in which 
the horizontal distance from the base-line shows the lengths while the 
perpendiculars indicate the number of specimens having equivalent 
measurements, one space to an individual. 
This can be analyzed as follows: 

















On the division 
line of 2.5 inches 
Under (63.5 mm.) Over Total 
Ontario and eastward........... 10 2 5 17 
Prairie Provinces.............. | 1 17 19 
3 36 
British Columbia.............. 7 3 10 20 








Thus, three of the eastern and central groups are on the line and 
are indeterminate; 5 atricapillus measure into septentrionalis; 1 sep- 
tentrionalis measures into atricapillus; 9 out of 36 or 25 per cent are 
unidentifiable by tail measurement. 

There is a large overlap in extreme measurements: the smallest 
atricapillus is only 0.2 inches (5.08 mm.) smaller than the smallest 
septentrionalis. The largest septentrionalis is only 0.05 inches (1.27 
mm.) larger than the largest atricapillus. 

Treating similarly the wing measurements of 34 of these males (the 
wings of two were imperfect) gives even less definite results: 2.6 inches 
(66.04 mm.) seems to be the dividing line between the races, producing 
the tabulation: 























On the division 
line of 2.6 inches 
Under (66.04 mm.) Over Total 
Ontario and eastward.......... 6 12 2 20 
Prairie Provinces.............. 2 6 6 14 
18 34 
British Columbia.............. 4 8 8 20 





Thus 18 of eastern and central groups are on the line and are inde- 
terminate; 2 atricapillus measure into septentrionalis; 2 septentrionalis 
measure into atricapillus; 22 out of 34 or 64 per cent are unidentifiable 
by wing measurement. 
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There is a large overlap in extreme measurements; the smallest 
atricapillus is only 0.1 inch (2.54 mm.) smaller than the smallest 
septentrionalis; the largest septentrionalis is no larger than the largest 
atricapillus. 

Taking the 31 female tail measurements, 2.3 inches (58.42 mm.) 
seems the dividing line and we obtain the following condensed graph 
and tabulation. 
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TEXxT-Fic. 2.—Comparative tail measurements of g1 female chickadees from Canada. 


Analyzed as follows: 














| On the division 
| line of 2.3 inches 
Under | (58.42 mm.) Over Total 
Ontario and eastward ‘a 3 5 14 
Prairie Provinces 3 | 4 10 17 
| | 7 31 
British Columbia. . 6 ; 2 + 12 








Thus 7 of eastern and central groups are on the line and indeter- 
minate; 5 atricapillus measure into septentrionalis; 3 septentrionalis 
measure into atricapillus; 15 out of 31 or 48 per cent are unidentifiable 
by tail measurement. 

There is a large overlap in extreme measurements: the smallest 
atricapillus is no smaller than the smallest septentrionalis; the largest 


septentrionalis in only 0.05 inches (1.27 mm.) larger than the largest 


atricapillus. 
In wing measurements of 27 of these females (four being discarded 
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as imperfect) 2.5 inches (63.5 mm.) is the dividing line, giving a 
tabulation: 




















On the division 
line of 2.5 inches 
Under (63.5 mm.) Over Total 
Ontario and eastward.......... 3 5 2 10 
Pramie Provinces.............. 5 4 8 17 
9 27 
British Columbia.............. 6 4 3 13 





Thus 9 of the eastern and central groups are on the line and are 
indeterminate: 2 atricapillus measure into septentrionalis; 5 septen- 
trionalis measure into atricapillus; 16 out of 27 or 59 per cent are un- 
identifiable by wing measurement. 

There is a large overlap in extreme measurements; the smallest 
atricapillus is only 0.05 inches (1.27 mm.) smaller than the smallest 
septentrionalis; the largest septentrionalis is only 0.1 inch (2.54 mm.) 
larger than the largest atricapillus. 

Summarizing these figures we find that birds of the prairie provinces 
average longer in the tail and wing than do either eastern or British 
Columbian specimens but with many doubtful and even contradictory 
individuals. The tail measurements seem to be the best guide to the 
differentiation of characters but there are the following percentages 
of probable error: 














Color estimated Wing ‘ail 
RPC She oi oP vos 00's 40 per cent 64 per cent 25 per cent 
EE ee 40 per cent 59 per cent 48 per cent 





An examination of a larger series might refine these figures but 
probably would not alter them seriously. Also they reflect chickadee 
conditions north of the international boundary and do not bear upon 
conditions that may be found southward. At least it may be said 
that the subspecies septentrionalis as it occurs in Canada is a very faint 
micrometer form, that the word “decidedly” used in description of it 
does not apply, and that no specimen unassociated with its geographi- 
cal origin can be racially identified with more than approximate 
certainty. 

The common practice in cases of variable differentiation is to aver- 
age the characters and decide on the ensemble with the assistance of 
intuition based upon experience and personal equation. When, 
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however, only two characters are available (color in this case being 
quite uncertain) there is little to average, each character being one 
thing or the other and mutually independent. Where they conflict 
it is ‘Hobson’s choice’ as to which to give most weight. 

The position of the British Columbian birds is anomalous. From 
their geographical position they would be expected to exhibit ex- 
treme long-tailedness, instead of which they are intermediate, re- 
sembling their more distant instead of their closest neighbor as is 
indicated in the tabulations. How to treat these birds is a taxonomic 
problem, whether as a discontinuous distribution of far-eastern atri- 
capillus, or as a fainter group of mid-western septentrionalis, or to 
erect them into a new subspecies as is done in the nearly similar case 
of the two dark east- and west-coast forms of the Horned Owls. There 
is a possibility that, with more high-northern material available, we 
may find that short-tailed atricapillus extends across the northern 
woodlands above the prairie form septentrionalis, around north of 
the Rocky Mountains and down into British Columbia in very slightly 
modified form. Present literature and experience do not encourage 
the idea, though there is little to indicate that such northern identi- 
fications as are recorded in literature are the result of critical examina- 
tion of specimens or more than the perfunctory geographical assump- 
tions that are so common in current faunal treatments. 

The newly described northeastern form, P. a. anamesus Todd (Auk, 
55: 116, 1938) here naturally intrudes itself. It is advanced with some 
apology for presenting another “millimeter race” and is described as 
intermediate between atricapillus and septentrionalis. We have not 
comparable northern Ontario and northern Quebec series for care- 
fully testing it, but can see little justification in “splitting the differ- 
ence and doubling the difficulty” in formally naming an intermediate 
between such faintly differentiated races. 


National Museum of Canada 
Ottawa, Canada 
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NEW BIRDS FROM SOUTHERN MEXICO 
BY PIERCE BRODKORB 


Tue collections of birds made during 1939 by Eizi Matuda in the 
valley of the Rio Usumacinta and by Arthur E. Staebler and myself 
on the Pacific side of Chiapas contain several new forms which are 
described herewith. In working out these two collections I have been 
greatly aided by loan of material and in other ways by A. J. van Rossem 
and by the authorities of the Bureau of Biological Survey, Field Mu- 
seum of Natural History, and the U. S. National Museum. 


Sterna albifrons staebleri subsp. nov. 


Type.—Univ. Michigan Mus. Zool., no. 102,141, g adult; Barra de Cahuacan, 
Chiapas, sea level; April 12, 1939. P. Brodkorb, orig. no. 14283. 

Characters.—Differs from Sterna albifrons mexicana van Rossem and Hachisuka 
(Trans. San Diego Soc. Nat. Hist., 8, no. 23: 333, June 15, 1937; Tébari Bay, Sonora), 
of Sonora and Sinaloa, in being larger, especially in bill and tail; bill strongly tipped 
with black; exposed portion of usually only two (instead of three) outer primaries 
blackish. 

From Sterna albifrons browni Mearns, of California and Lower California, differs 
in having a longer bill and tail; bill strongly tipped with black; darker gray back; 
exposed portion of two (instead of three) outer primaries blackish. 

From Sterna albifrons antillarum (Lesson) of the Atlantic and Gulf coasts, differs 
in slightly larger average size; black of pileum extending on to lower hind neck; 
back much darker gray; under parts suffused with pearly gray. 

Measurements.—Wing, ¢ 165-171 mm. (Q 166.5-177); tail, 815-97 (9 71-83); 
exposed culmen, $ 28-31 (9 26.5-28). Four males and six females measured. §. a. 
browni: wing, ¢ 168-177 mm. (9 168); tail, ¢ 71-86 (Q 69); exposed culmen, ¢ 
26.5-28 (Q 23.5). S. a. antillarum: wing, ¢ 164-177 mm. (Q 160-174); tail, ¢ 
73-90.5 (Q 66.5-79); exposed culmen, ¢ 27-30.5 (Q 25.5-29.5). According to the 
describers, S. a. mexicana measures as follows: wing, ¢ 162-164 mm. (Q 160-165); 
exposed culmen, ¢ 246-26 (Q 24.9-25.2). 

Material examined.—S. a. staebleri: Chiapas (Barra de Cahuacan, 10); S. a. browni: 
California, 6; S. a. antillarum: South Carolina 4, Georgia 1, Florida 23, Alabama 2, 
Texas 1. 


Remarks.—The North American races of the Least Tern present 
some curious combinations of characters. S. a. staebleri is the largest, 
while mexicana, its closest neighbor geographically, is the smallest; 
staebleri and mexicana are the darkest in body color, antillarum is 
the lightest; staebleri and antillarum usually have only the two outer 
primaries black and have much black on the tip of the bill; mexicana 
and browni usually have little or no black on the bill and three outer 
primaries black. 

This bird is dedicated to my companion, Arthur E. Staebler, in 
memory of our many pleasant associations in Mexico. 
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Tapera naevia major subsp. nov. 


Type.—Univ. Michigan Mus. Zool., no. 102,213; g adult, Tonala, Chiapas, altitude 
50 meters; May 19, 1939. P. Brodkorb, orig. no. 14622. 

Characters.—Similar to Tapera naevia excellens (Sclater) of the Caribbean slope 
of Mexico and Central America and northwestern South America, but larger— 
wing in males, 122-127.5 mm. (against 109.5-119 in excellens); tail, 179-1845 
(against 158-176.5). 

Range.—Pacific slope of Central America, from Chiapas to Nicaragua. 

Material examined.—T. n. major: Chiapas (Tonala 1, Finca Esperanza 1), Salva- 
dor (Lake Olomega 3), Nicaragua (San Gerénimo, Chinandega 1). T. n. excellens: 
Veracruz (Minatitlan 1), Tabasco (Teapa 1, Tenosique 6), Guatemala (Gualan, 
Zacapa 1), Costa Rica (Alajuela 1), Panama (Colon 1, unspecified 1), Ecuador 
(Puente de Chimbo 2; Milagro, Guayas 1). 


Chordeiles acutipennis littoralis subsp. nov. 


Type.—Univ. Michigan Mus. Zool., no. 102,233, ¢ adult; Arriaga, Chiapas, alti- 
tude 56 meters; May 23, 1939. P. Brodkorb, orig. no. 14662. 

Characters.—Similar to Chordeiles acutipennis micromeris Oberholser (Bull. U. S. 
Nat. Mus., no. 86: 100, April 6, 1914; Xbac, Yucatan), but tail averaging shorter; 
dusky markings above deeper and more extensive; back and wings more heavily 
marked with cinnamon and ochraceous; light areas below much more buffy. 

Differs from Chordeiles acutipennis texensis Lawrence in smaller size; more black- 
ish upper parts; decidedly more buffy coloration both above and below. 

Wing (seven males), 165-180 (173.9) mm.; tail, 91-101 (95.4). 

Material examined.—C. a. littoralis: Chiapas (Arriaga 8). C. a. micromeris: 
Yucatan (Progreso 1; Mujeres Island 1; Izamal 1; not specified 3). C. a. texensis: 
California 3, Texas 31, Sonora (Tesia 2; El Alamo 2; Cajeme 3; Guaymas 1; 
Hermosillo 4; Pilares 1), Chiapas (Barra de Cahuacdn 1; Acacoyagua 1; Tonala 9). 

Remarks.—The type series was taken from a breeding colony on 
the boulder-strewn strand of the Rio Arriaga, in the arid western part 
of the coastal plain. A half-grown juvenile was collected on May 
29. All of the adults secured were lean, while migrating texensis 
taken at Tonala a week or so earlier were exceedingly fat. 


Chloroceryle amazona mexicana subsp. nov. 


Type.—Univ. Michigan Mus. Zool., no. 102,344, ¢ adult; Barra de Cahuacan, 
Chiapas, sea level; April 11, 1939. P. Brodkorb, orig. no. 14272. 

Characters.—Similar to Chloroceryle amazona amazona (Latham)? of South 
America, but with longer wing and shorter tail, with the proportionate difference 
between the two greater; reduced or absent white supraloral streak, which in 
South American birds is usually well marked and extends from bill to eye. 

Wing, 4 137.5-141.5 mm. (9 138-147); tail, ¢ 77-79 mm. (Q 76-83). Difference 

tail 


wing’ 





between wing and tail lengths, ¢ 60-63 mm. (9 59-65.5). Proportion of 
$ 55-56% (Q 53.9-57.6%). 








1 Type locality Cayenne. The other names applied to this kingfisher were also based on 
southern material—Alcedo rubescens Vieillot from Paraguay, Alcedo vestita Dumont from Brazil, 
and Chloroceryle leucostriata Reichenbach from Guiana. 
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Range.—Southern Mexico, south through Central America to Panama and 
Colombia, where intergrading to amazona. 


Remarks.—Central American birds usually have a decidedly longer 
wing and have a tendency to a shorter tail than South American speci- 
mens, but there is some overlapping in the wing measurements and 
even more in those of the tail, so that these measurements by them- 
selves are not diagnostic. There is, however, a constant difference 
in proportion between wing and tail of northern and southern birds. 
This may be expressed in two ways, either of which is a reliable ci- 
terion for determining specimens: by subtracting the tail length from 
that of the wing, the resultant measurement, showing the actual dif- 
ference in millimeters between the lengths of the wing and tail, is 
constantly larger in northern birds; moreover, an index showing the 
relative proportion of the tail to the wing may be had by dividing 
the tail length into the wing. The percentage thus obtained is con- 
stantly greater in the short-winged, long-tailed southern birds. 

Measurements of typical amazona are as follows: wing, ¢ 130—135.5 
mm. (@ 129-139); tail, ¢ 78.5-82.5 mm. (¢ 78.5-86). Difference 
between wing and tail lengths, ¢ 51.5-56.5 mm. (9 49.5-55.5). Pro- 

ail 
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portion of - ng’ ¢ 98:3 t0 61.6% (¢ 60.1 to 63.1%). 

Both in actual measurements and in proportions birds from Panama 
and Colombia are intermediate but are closer to the northern birds. 
A male from British Guiana appears also to be intermediate, but 
two females from that country are typical amazona. 





Chloroceryle americana vanrossemi subsp. nov. 
Type.—Univ. Michigan Mus. Zool., no. 94129, $ adult; Finca Esperanza, Chiapas, 

altitude 145 meters; July 26, 1937. P. Brodkorb, orig. no. 13489. 
Characters.—Similar to Chloroceryle americana septentrionalis (Sharpe), (Ceryle 
septentrionalis Sharpe, Cat. Birds Brit. Mus., 17: 134, 1892; Teapa, Tabasco) of east- 
ern Mexico, but green spots on posterior under parts much smaller and fewer, being 
confined to the flanks and crissum instead of spreading over the breast and ab- 
domen; pileum more streaked with white. In the female there is an additional 
difference in that there is just a broken necklace of green spots on the breast in 
place of the continuous green band of septentrionalis. Differs from C. a. isthmica 
(Goldman) (Ceryle americana isthmica Goldman, Smithsonian Misc. Coll., 56, no. 
27: 1, Dec. 1, 1911; Rio Indio, near Gatun, Canal Zone, Panama), of southern 
Central America, as from septentrionalis; further, the size is larger, the green 
submalar streak is reduced or absent, the wings are more heavily spotted with white, 
and the chestnut breast-band of the male is reduced in size. Differs from C. a. 
leucosticta van Rossem and Hachisuka (Condor, 40: 227, Sept. 15, 1938; Rancho 
La Arizona, near Saric, Sonora), of northwestern Mexico, as from septentrionalis, 
except that the upper parts are much less marked with white. All the South 
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and MEASUREMENTS OF Chloroceryle amazona 
| Tail 
yer Males | Wing | Tail | Wing—Tail Wing 
Ci- - - = 
nd Chiapas..... | 137.5 mm. 77.5 mm. 60 mm. 56.4% 
m- Chiapas..... | 139 | 78.5 60.5 56.5 
Chiapas..... | 140 | 77 63 55.0 
ce Guatemala... | 140.5 | 77.5 | 63 55.2 
ds. | British Honduras | 141.5 79 62.5 55.8 
ri- Nicaragua | 135 molt | 71.5 molt 63.5 53.0 
|— 
a. | Panama... 135 | 78 ae 57.8 
: Panama. . 139 80.5 58.5 57.9 
is Colombia | 135 | 77.5 57.5 57.4 
he Colombia. . | 136 | 77 | 59 56.6 
ng | British Guiana. | 128 | 73.5 | 54.5 57.4 
- Brazil (Marajé I 133 | 81.5 | 51.5 61.3 
Paraguay . 134 | 82.5 st. 61.6 
5 Paraguay . 133 81 52 60.9 
ce Paraguay . 131 78.5 52.5 59.9 
O- | Paraguay 135.5 | 79 | 56.5 58.3 
Paraguay 130 | 78.5 51.5 60.4 
| Paraguay . 131 | 77.5 molt | 53.5 59.2 
la Females 
s. Bec | 2 
it Veracruz | 140 78.5 | 61.5 56.1 
Tabasco... i38 | 74.5 molt 63.5 54.0 
Chiapas. . | 147 | 83 64 56.5 
Chiapas. . 139 molt | 80 | 59 57.6 
Chiapas. . | 143 79.5 63.5 55.6 
s, Chiapas... | 141 | 76 P ae 53.9 
Guatemala | 145 | 79.5 65.5 54.8 
le Guatemala 140 | 80 | 60 57.1 
t- idee 
g Panama. | 136 | 77.5 58.5 57.0 
" ad 
— British Guiana 133 | 81.5 | $1.5 61.3 
n | British Guiana | 134.5 | o4.S 53 60.6 
a Paraguay . | 134.5 | 8s 49.5 63.1 
, Paraguay. . | 137 | 84 53 61.3 
2 Paraguay . | 138 | 86.5 | 51.5 62.7 
1 Paraguay. . 139 1 6.5 55.5 60.1 
3 Paraguay. . 139.5 | 86 | 53.5 61.6 
, Paraguay . . | 133 | 81.5 $1.5 61.3 
) Bolivia... .. 129 | 78.5 | 50.5 60.9 
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ct. 
American races are boldly spotted below and have heavy submalar stripes, besides 
differing in other characters which need not be repeated here. 
Wing, ¢ 81-83.5 mm. (9 86-87); tail, ¢ 55.5-57.5 (Q 58.5-60); culmen, ¢ 
455-475 (Q 44.5-47). Five males and three females measured. 


Material examined.—C. a. leucosticta: Texas 4, Chihuahua 1, Sinaloa 1, Jalisco 1. 
C. a. septentrionalis: Veracruz (Cuatotolapam 1), Tabasco (Reforma 1; Tenosique 
2), Chiapas (Barra de Cahuacan 1), British Honduras (12 miles south of Cayo 3). 


seeee 


coyagua 2). C. a. isthmica: Costa Rica 1, Panama 9. Also series of americana, 
cabanisi, and mathewsi. 

Remarks.—When van Rossem was in Ann Arbor last spring, he saw 
part of the present series and remarked on their distinctness from 
septentrionalis. Birds since collected confirm these differences. It 
is therefore fitting to dedicate this new form to one of the outstanding 
authorities on Middle American birds. 

A male taken April 11 at the mouth of the Rio Cahuacan, Chiapas, 
a few miles from the Guatemalan border, is referable to septentri- 
onalis. Whether it represents the breeding form of that locality or is 
a migrant must be determined by future collecting. 


Aulacorhynchus prasinus chiapensis subsp. nov. 


Type.—Univ. Michigan Mus. Zool., no. 102,376, ¢ adult; Mount Ovando, Chiapas, 
altitude 1900 meters; March 6, 1939. P. Brodkorb, orig. no. 13999. 

Characters.—Similar in bill markings and color of tail spots and crissum to 
Aulacorhynchus prasinus stenorhabdus Dickey and van Rossem (Ibis, (12) 6: 52, 
1930; Cerro Los Naranjos, Volcan Santa Ana, Salvador), of the Pacific slopes of Guate- 
mala and Salvador, but larger; pileum, hind neck, and upper back paler and 
more golden olive, less brownish olive; green of lower rump and upper tail-coverts 
also lighter and more yellowish. 

Wing, g 132-140 mm.; tail, 117~135; culmen, 83-92 mm. 

Range.—Subtropical Zone of the Sierra Madre in Chiapas, from Mount Ovando to 
the Volcdn de Tacand, and undoubtedly extending into Guatemala. 

Material examined.—A. p. stenorhabdus: Guatemala (Volcan de Fuego 1), Salva- 
dor (Volcan de Santa Ana 1; Los Esesmiles 1; Mount Cacaguatique 1). A. p. 
chiapensis: Chiapas (Mount Ovando 8; Finca Juarez 4; Aguacaliente 1; west slope 
of Volcan de Tacana 2). 


Remarks.—Four adult males of stenorhabdus measure as follows: 
wing, 122-131 mm.; tail, 105.5-118; culmen, 69.5-82. Mr. van 
Rossem kindly sent to me the measurements of three specimens in the 
U. S. Biological Survey collection from Pinabete, Chiapas. These 
are also larger than stenorhabdus but are not included with mine on 
account of the different method of taking measurements. 

A specimen from the Volcan de Fuego, Guatemala, is like steno- 
rhabdus in size but in coloration is intermediate toward the Chiapas 
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form. Birds collected in May and June have faded. Otherwise 
there is not much seasonal variation in color among adult birds. Im- 
mature specimens and females measure smaller than adult males. 


Cissilopha yucatanica rivularis subsp. nov. 


Type.—Univ. Michigan Mus. Zool., no. 100,542, ¢ adult; Balancan, Tabasco; May 
11, 1939. Gregorio Gémez, orig. no. 234. 

Characters.—In color like Cissilopha yucatanica yucatanica (Dubois) from Yucatan, 
but blue of upper parts somewhat brighter; size decidedly larger. 

Wing, 146-158 mm. (against 139-149.5); tail, 177-200 (against 165-176). 

Range.—Valley of the Rio Usumacinta, in eastern Tabasco and southwestern 
Campeche. 

Material examined.—C. y. yucatanica: Yucatan (Chichén Itz4 26; not specified 
4). C. y. rivularis: Tabasco (La Reforma 5; Balancan 3), Campeche (Palizada 2; 
El Vapor 6). 

Remarks.—Only fully adult birds with the bill wholly black have 
been used in the above measurements. Immature specimens with the 
bill more or less yellow run somewhat smaller in size. Sexing by 
Matuda’s collectors is not entirely reliable; for this reason and because 
there seems to be only a small average difference in size between males 
and females, I have not separated the measurements of the sexes in 


making the diagnosis. 
Heleodytes zonatus vulcanius subsp. nov. 


Type.—Univ. Michigan Mus. Zool., no. 102,759, g adult; Aguacaliente, Volcan 
de Tacand4, Chiapas, altitude 2000 meters; April 2, 1939. P. Brodkorb, orig. no. 
14230. 

Characters.—Similar to Heleodytes zonatus zonatus (Lesson), of eastern Mexico 
and Guatemala, but flanks and crissum more richly colored and entirely unspotted. 
Differs from Heleodytes zonatus impudens Bangs and Peters, of the Isthmus of 
Tehuantepec, in much smaller size and immaculate flanks and crissum. Differs 
from H. z. restrictus Nelson of Tabasco in smaller size and in having the flanks, ab- 
domen, and crissum paler and without spots or bars. 

Wing, ¢ 78.5-82 mm. (976.5-80.5); tail, 75.5-80 (978.5-81); culmen, ¢ 22-24 
(Q 21-22.5). 

Material examined.—H. z. vulcanius: Chiapas (Aguacaliente 7). H. 2. zonatus: 
Veracruz (Minatitlan 2), Guatemala (Finca Samac 1). H. z. restrictus: Tabasco 
(Balancan 5; Boca del Cerro 2), Campeche (Palizada 8), British Honduras (Cayo 4). 


Dendroica graciae ornata subsp. nov. 


Type.—Univ. Michigan Mus. Zool., no. 103,128, ¢ adult; Cerro de la Gineta, 
Chiapas, altitude 800 meters; May 27, 1939. P. Brodkorb, orig. no. 14708. 

Characters.—Intermediate in wing length between Dendroica graciae graciae 
Baird of Arizona and D. g. decora Ridgway of British Honduras, but with a heavier 
bill than either; yellow of throat restricted posteriorly as in graciae; agrees with 
decora in short tail and in having the upper parts pure gray without the brown- 
ish suffusion characteristic of graciae; differs from both graciae and decora in 
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having the crown and center of the back much more boldly streaked with black, 
even in the female. 

Wing, $ 61-65 mm. (9 59-61.5); tail, ¢ 44.5-50 (Q 45-47.5); culmen, 4 12.5- 
18.5 (Q 12.5-13). 

Material examined.—D. g. graciae: Arizona 19, New Mexico 1, Chihuahua 2. 
D. g. decora: British Honduras 6. D. g. ornata: Chiapas (Cerro de la Gineta 12), 

Remarks.—Several authors, including Ridgway, Griscom, and Hell- 
mayr, have suspected that the name decora covered more than one 
form, but they never had adequate material for comparison. The 
present fine series of twelve breeding specimens shows that their as- 
sumption was correct. The allocation of the Grace’s Warbler re- 
corded from Guatemala, Salvador, and Nicaragua is problematical, 
but the Oaxaca records probably belong to the Gineta form. 

Dendroica graciae graciae measures as follows: wing, ¢ 64.5-69 
mm. (¢ 61.5-67); tail, $ 50.5-54.5 (9 47.5-54); culmen, ¢ 12-13 
(@ 12-12.5). D.g. decora compares as follows: wing, g 59-61.5 mm. 
(@ 53-56); tail, ¢ 48-50 (9 44-47); culmen, ¢ 12.5-13 (9 11.5- 
12). The heaviness of the bill of the Gineta birds is not adequately 
expressed by measurements. 


Agelaius phoeniceus matudae subsp. nov. 

Type.—Univ. Michigan Mus. Zool., no. 104,607, 9 adult; Palizada, Campeche; 
July 26, 1939. Esteban Cruz, orig. no. 1025. 

Characters.—Differs from Agelaius phoeniceus richmondi Nelson, of the coastal 
district of Veracruz in being smaller; female less reddish-brown above, much whiter 
(less buffy) below, and with the median crown stripe more distinct. 

Measurements of birds from the type locality are as follows: wing, ¢ 107.5-113 
mm. (9 84-92); tail, ¢ 79.5-85 (9 61.5-68.5); culmen, ¢ 23.5-26.5 (Q 20-2l). 

Agelaius phoeniceus richmondi compares thus: wing, $ 113-118 mm. (9 93- 
94); tail, 84-90 (9 69.5-70.5); culmen, ¢ 24-25.5 (Q 21-21.5). 

Range.—Valley of the Rio Usumacinta, in Tabasco and Campeche. 

Material examined.—A. p. matudae: Tabasco (La Palma 5; Boca del Cerro 2), 
Campeche (Palizada 14). A. p. richmondi: Veracruz (Minatitlan 6). 


Remarks.—This new bird is named for my botanist friend, Eizi Ma- 
tuda, who found time to form a collection of birds among his other 
duties during his exploration of the Usumacinta. 


Saltator atriceps peeti subsp. nov. 


altitude 50 meters; April 29, 1939. P. Brodkorb, orig. no. 14408. 

Characters.—Like Saltator atriceps atriceps (Lesson) in color, but larger in size. 
Wing, $ 128-131 mm. (Q 121-124); tail, g 120-130 (Q 117.5-120). 

Saltator atriceps atriceps, from the Caribbean slope, measures as follows: wing, 
6 116-126 mm. (9 115.5-120); tail, ¢ 111-121 (Q 114-116). S. a. raptor (Cabot) 
from Yucatan measures: wing, ¢ 116-125 mm. (Q 110-117); tail, ¢ 118-123 (9 
108-117.5), and differs in color from peeti as it does from atriceps. 











a 


= fs ae tet a 


re a ee 





uk 
et. 


k, 


al 
er 


S, 











pedy BropkorsB, New Birds from Southern Mexico 549 
Range.—Pacific slope of Chiapas, from Tonal4 to Finca Judrez, above Pueblo 
Nuevo. 
Material examined.—S. a. atriceps: Tabasco (Balancin 2; Boca del Cerro 1; 
La Palma 1; Santo Tomas 1), Guatemala (Uaxactun, Petén 2), British Honduras 2. 
§. a. raptor: Yucatan (Chichén Itza 8; Dzitas 1). S. a. peeti: Chiapas (Finca Es- 


Remarks.—I take pleasure in naming this bird for Dr. Max M. Peet 
in appreciation of his generous support of our work in Mexico. 


Aimophila rufescens cinerea subsp. nov. 


Type.—Univ. Michigan Mus. Zool., no. 103,560, ¢ adult; Cerro de la Gineta, 
Chiapas, altitude 1000 meters; May 28, 1939. P. Brodkorb, orig. no. 14730. 

Characters.—As large as Aimophila rufescens gigas Griscom, but even paler than 
Aimophila rujescens subvespera Griscom. 

From A. r. subvespera of Guerrero distinguished by larger size; much grayer back, 
rump, and upper tail-coverts; paler brown flanks; slightly more whitish throat. 
From A. r. gigas, of the highlands of Guatemala and the adjacent part of in- 
terior Chiapas, differs in having the back and posterior under parts ashy gray, brown 
and black, with scarcely a tinge of the reddish color of gigas, and in having the 
under parts very much paler and grayer. From A. r. rufescens (Swainson), of the 
Atlantic slope of southern Mexico, Guatemala, and Honduras, it differs in color 
as from gigas, although these differences are now even more pronounced; in ad- 
dition its size is much larger. 

Wing, ¢ 80-825 mm. (9 73.5-77); tail, ¢ 81.5-84.5 (Q 74~78.5). 

Material examined.—Aimophila r. rufescens: Veracruz (Minatitlan 1), Chiapas 
(Palenque 3), Guatemala (Vera Paz 1; unspecified 4), Honduras (Cantoral 1; 
Cerro Cantoral 1). A. r. subvespera: Guerrero (Chilpancingo 1; Acahuitzotla 2). 
A. r. gigas: Chiapas (San Bartolomé 2, Valley of Comitan 1), Guatemala (Nebaj 1, 
Joyabaj 1, Jacaltenango 2, Volcdn de Agua 1, unspecified 4). A. r. cinerea: Chiapas 
(Cerro de la Gineta 5). 

MEASUREMENTS OF AIMOPHILA 
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ORIENTAL FORMS OF PICUS CANUS 
BY J. C. GREENWAY, JR. 


In this group there are six characters which may be used for sub- 
specific diagnosis. These are: general color tone, amount of black 
on nuche and occiput, length of wing and bill, and sometimes the 
width of the stripes on the primaries and amount of whitish on the 
outer rectrices. Of these the first is at the same time the most strik- 
ing and the most obscured by variation. 

This group appears to undergo but one molt a year and in the 
majority of cases, it takes place in the months of August, September 
and October. To this general rule there are exceptions to the num- 
ber of approximately one in twenty-five. These exceptions are less 
frequent in the eastern coastal populations. It follows that speci- 
mens taken in November, December, January and February are in 
fresh plumage. Only these are material for subspecific identification. 
Adult females from southern Yunnan and from the Kham country 
and an adult male from the Pegu Yomas, however, appear in very 
much worn and faded plumage in January and February, and these, 
as well as three fresh skins taken in July, illustrate the exceptions to 
a general rule. 

Birds taken in March often begin to show signs of wear through 
the edges of the feathers of the back becoming pale yellow or brown- 
ish. In May and June this condition is intensified and the birds 
become grayish below, and so worn above that they cannot be identi- 
fied by morphological characters and must be classified by geographi- 
cal areas, a procedure which is, of course, to be deplored in cases 
where it can be avoided. 

Birds of the year are readily identifiable by their long first primaries 
which are rounded at the tip. Particularly in the populations of west- 
ern China are young birds likely to be very dark gray, and this, I 
think, may have led to confusion in the belief that this variation was 
typical adult Picus canus sordidior. Juveniles may also be pale green 
with whitish bars on the flanks. I cannot account for this variation. 
I have seen nestlings from Chihli [Hopei] in late June, and we may 
suppose from the regularity of the post-nuptial molt that there is 
equal regularity in the breeding season. At any time of year, but 
of course usually in summer, birds may be stained with sap or fruit 
juices. They are often reddish and, of course, unrecognizable. 
There is also individual variation among adults, particularly in the 
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size of the bill, which may sometimes be extremely long and pointed. 

It has been suggested that this may be due to a habit of feeding con- 

tinually on the ground. There is also a peculiar variation in the 
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Text-Fic. 1.—Sketch map of eastern Asia. 


length of the adult first primary which may be longer than the norm, 
and this is particularly noticeable in the series from Mt. Victoria, 
Burma. However, such specimens cannot be confused with first-year 
birds, since the latter as a rule have the first primary 40-50 mm. in 


length. 
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In spite of the fact that characters, particularly the color tone of 
the body plumage, may be obscured by variations both of age and 
of season, birds in fresh plumage show distinct geographical varia- 
tion. Contrary to Bergmann’s law, the northern races are pale and 
the southern dark. Variation in size does not appear to take place 
below 10-15,000 feet. The largest races (kogo and sanguiniceps) 
occur at about 14,000 feet. The former is larger on the average than 
birds from the same altitudes farther south in western Yunnan (158.2 
mm. as against 151.7) but considerably paler. At sea level, in eastern 
China, the northern races are likewise paler. The races of the moun- 
tainous regions of western China are much more difficult to diagnose, 
as is often the case in other genera (Mesia, Microscelis, Stachyris). 
In the case of Picus canus there are well-marked populations, and 
birds from these areas are easily identified, but these populations are 
small and there are large numbers of intermediates. For example, 
“yunnanensis” La Touche is closest to setschuanus but there are in- 
dividuals which approach sordidior very closely. Birds of the middle 
Yangtze are very dark and green, with very heavily marked nuche 
and occiput, and these are typical setschuanus. The types of “yun- 
nanensis” from Milati are also very dark and green and are setschu- 
anus. Short series from Mongtz are, however, setschuanus => hessei. 
It is possible that isolated populations have given rise to familial 
characters but the problem is obscured by the fact that migrants and 
wanderers cannot at present be identified as such, and summer birds 
are not possible to diagnose. 

Obscured as the situation may be, there can be no doubt that if 
mature specimens in clean, fresh plumage are compared season for 
season, morphological characters can be seen and these are correlated 
with geographical areas. In no case have I recognized a race of which 
less than 80 per cent of the individuals can be diagnosed. 

Danis (L’Oiseau, 7: 246-271, 1937), in his careful review of Picus 
canus, reduces the oriental races to four: guerini, hainanus, sanguini- 
ceps and dedemi. I do not believe this arrangement can be followed 
because of the differing morphological characters noted below. Con- 
cerning his group guerini, of which he considers tancolo, kogo, sor- 
didior, setschuanus, jacobsii, ricketti, yunnanensis and stresemanni 
to be synonyms, he says, “ . . . on y peut noter de nombreuses varia- 
tions de pigmentation et de taille individuelles, dues surtout aux différ- 
ences d’altitude et a l'état du plumage par rapport de la mue.. .” 
Here he appears to approach the problem from a rather unusual point 
of view, for as it is usually understood, ‘individual variation’ simply 
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includes the differences between individuals of the same population. 
The cause, though the varying characters may be attributed to com- 
binations of genes, is obscure. Size, on the contrary, can usually be 
correlated with altitude according to Bergmann’s law, and popula- 
tions differing from each other in this way are usually recognized. 
As Ticehurst (Ibis, (14) 2: 357, 1938) pointed out, Danis’s measure- 
ments show size variations of which Danis himself has not taken cog- 
nizance. 

I sincerely thank the authorities of the U. S. National Museum, 
R. M. de Schauensee and the Academy of Natural Sciences, Philadel- 
phia, and Ernst Mayr and the American Museum of Natural History, 
New York, for the loan of a great deal of valuable material. 


PicUS CANUS JESSOENSIS Stejneger 

Picus canus jessoensis Stejneger, Proc. U. S. Nat. Mus., 9: 106, 1886 (Jesso = 
Hokkaido). 

Picus canus perpallidus Stejneger, Proc. U. S. Nat. Mus., 9: 107, footnote, 1886 
(Sidinij, Ussuri, eastern Siberia). 

My material is not adequate to judge of the validity of perpallidus 
but specimens of the two races before me are not distinguishable. 
Hartert and Steinbacher (Végel Pal. Fauna, Erganzungsband, 1935, 
p. 363) have synonymized perpallidus as well as the following race. 

Range.—Manchuria (?), eastern Siberia, Hokkaido Island. If griseoviridis and 
zimmermanni are not recognized the range will include Corea, Chihli (Hopei) and 
Shantung. 

Material—3 4,1 9, Hokkaido (Mar., Apr.); 1 ¢, Sidemi, eastern Siberia. 

? PICUS CANUS GRISEOVIRIDIS (Clark) 

Gecinus canus griseoviridis Clark, Proc. U. S. Nat. Mus., 32: 473, 1907 (Seoul, 
Corea). 

Although every specimen from Corea but one before me is at once 
distinguishable from jessoensis by its darker and purer-green colora- 
tion, the series of jessoensis is inadequate and it is probable that were 
a larger series of seasonally comparable birds at hand the apparent 
geographical variation would disappear. 

This race also has been synonymized by Hartert and Steinbacher 


(1. c.). 


Range.—Corea. 
Material—7 %, 8 9, Corea: Koyogun, Keikido, Songdo, Yuensan (Jan., Feb., 


Mar., Apr., Dec.). 
? PicuS CANUS ZIMMERMANNI Reichenow 


Picus canus zimmermanni Reichenow, Ornith. Monatsb., 11: 86, 1908 (Tsingtao, 
Shantung). 
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The series before me is quite indistinguishable from the inadequate 
series of jessoensis. A poorly marked black nuchal patch appears in 
seven males in a series of fifteen, and in three females in a series of 
twelve. The character is, of course, too variable for subspecific 
recognition and I think it quite probable that adequate series of 
jessoensis will prove the two to be synonymous. 

Hartert and Steinbacher (1. c.) recognize this form with the remark 
that the nuchal patch is poorly marked and its occurrence variable. 

Range.—Chihli and Shantung. 

Material—19 %, 12 9, Chihli: Chingwangtao, Nanking, Pekin (Peiping), Nan- 
yuan, Shankaiwan, Laishin; Shantung: Weihsien (Jan., Feb., Mar., May, Sept., Nov., 
Dec.). 

PICUS CANUS GUERINI (Malherbe) 

Chloropicos guerini Malherbe, Rev. Mag. Zool., 1849, p. 539 (“China,” type lo- 
cality restricted to Shanghai by Danis, 1937). 

This form is darker and more golden green above, and darker 
and greener below than either “griseoviridis”’ or “zimmermanni.” 
Specimens invariably have a well-marked nuchal patch. The occi- 
put is more lightly streaked as a rule than in ricketti. The popula- 
tion of Chekiang is darker, being intermediate between guerini and 
ricketti. 

There are two males in this series which cannot be distinguished 
from “zimmermanni” and two females which approach ricketti. 

Range.—Kiangsu, Chekiang (guerini 2 ricketti). 

Material.—16 %, 15 Q, Kiangsu: Nanking, Chingkiang, Kianginku, Mokan- 
shanche (Jan., Feb., Mar., Apr., May, June, Aug., Nov., Dec.). 


PICUS CANUS RICKETTI Baker 
Picus canus ricketti Baker, Ibis, (11) 1: 187, 1919 (Fukien). 


This race is more golden-brownish green, less grayish, on the back 
than guerini and darker (a dirty brownish), even in seasonally com- 
parable birds. By what is probably coincidental parallelism, it is 
very close to setschuanus but differs in its more golden-brown colora- 
tion and its slightly smaller size. ‘There is one specimen in the series 
of ten which is indistinguishable from setschuanus. 

Range.—Fukien. It is also recorded from Kwangtung and Kwangsi by La Touche, 


and from Kwangsi by Stresemann. 
Material.—10 %,4 9, Fukien: Foochow, Chengfeng (Feb., Mar., Apr., May, Dec.). 


PicUS CANUS SETSCHUANUS Hesse 


Picus canus setschuanus Hesse, Ornith. Monatsb., 19: 193, 1911 (Setchuan, China). 
Gecinus canus jacobsii La Touche, Bull. British Ornith. Club, 40: 50, 1919 (near 
Changyanghsien, Hupeh). 
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Picus canus yunnanensis La Touche, Bull. British Ornith. Club, 48: 44, 1922 
(Milati, Yunnan). 

Typical specimens from Kwanhsien, central Setchuan (in fresh 
plumage) are large and dark with a very heavily marked nuche and 
occiput, characters by which they differ from guerini. From hessei 
and “gyldenstolpei” they differ in being a purer, less brownish, green. 
This character is most apparent on the wing-coverts. This popula- 
tion is surrounded by intermediates, which one can only say resemble 
setschuanus more than they do other races. Skins from Wanhsien, 
in eastern Setchuan, are slightly paler, showing an approach to 
guerini but are larger than guerini. 

The population of Hupeh is intermediate (setschuanus 2 guerini). 
Six specimens in a series of twenty-two are indistinguishable from 
guerini, while fourteen are referable to setschuanus. Bangs (Bull. 
Mus. Comp. Zodél., 70: 230, 1930) has synonymized jacobsii with the 
remark that in Hupeh lowland birds are guerini and those of the 
highlands are setschuanus. I do not feel sure that this is the case, 
although there is a difference in altitude of 1,750 meters in the country 
where Zappey collected. He usually marked his altitude on the label 
when he thought he was at any considerable height. 

Birds collected along the railway Hanoi-Yunnanfu by La Touche, 
some of which he differentiated (“yunnanensis’”’), are referable to the 
dark, brightly colored setschuanus. The two cotypes of “yunnanen- 
sis’ are large, but if longer series were at hand the range of individual 
variation would, I think, be found to be greater. They are indis- 
tinguishable by color characters. 

In Yunnan there is the following variation in size as correlated 
with altitude: 


Locality Altitude Wing in mm. 
Mongtz + 4,000 feet average 148 
Milati*. . + 5,000 feet average 155.5 
Yunnanfu . + 6,000 feet average 153 
Likiang district +10,000 feet average 150 

* Two cotypes of yunnanensis. 


There is no appreciable difference in wing length between speci- 
mens taken in June in worn body-plumage and those in fresh plumage 
in April. Birds from this region apparently incline to be unstable 
and are therefore hard to identify. For example, two skins from 
Mongtz are rather golden yellow, approaching hessei, but the ma- 
jority of skins in fresh plumage are referable to setschuanus in color 
tone, and almost all in the heavily marked occiput and nuche. 
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Bangs (I. c.) lists ywnnanensis without comment. He here reverses 
his formerly held opinion that all these forms are referable to guerini. 

The specimen from Mongtz mentioned by La Touche (Ibis, (11) 6: 
284, 1924) is a juvenile bird, as proved by the flanks which are barred 
with grayish, and the first primary which is long and rounded at the 
tip. The female from Lotukow, which was collected on May ll, 
is mature but is in abraded plumage. The yellow on the back is 
due simply to the loss of lipochrome by green feathers, due to wear. 

Hartert and Steinbacher (t. c., p. 363) have synonymized this race 
with sordidior, but I do not think this is a possible solution, in view 
of the very dark-green population in the vicinity of Kwanhsien. In 
southern Yunnan and western Setchuan there are many intermediates, 


Range—Hupeh (intermediate), Setchuan, southwestern Yunnan north to the 
vicinity of Yunnanfu. 

Material—10 %, 7 92, 6 imm., Setchuan: near Kwanghsien, Omeihsien, Bate, 
Merge, Wanhsien, Yachow, Hsifan region (Jan., May, July, Nov.); 24 ¢,16 9, Hupeh: 
Ituhsien, Yangtzehsien, Changyanghsien (type locality of jacobsii), Ichanghsien, 
Hsienshanhsien, Hochaping (Jan., Feb., Mar., Apr., May, June, Sept., Nov., Dec.); 
12 $,8 9, 1 imm., Yunnan: Lotukow, Milati, Mongtz, Kopaotsun (Mar., Apr., 
May, Nov.). 

PIcUS CANUS soRDIDIOR Rippon 

Picus canus sordidior Rippon, Bull. British Ornith. Club, 19: 32, 1906 (western 
Yunnan). 

This race is close to setschuanus. However, of a series of seventeen 
birds representing both races, all in fresh plumage, only three cannot 
be classified satisfactorily on morphological characters. Approxi- 
mately 85 per cent show it to be, as a rule, slightly paler and more 
grayish green below. The occiput is, in the large majority of speci- 
mens, less heavily streaked and the black nuchal patch is less ex- 
tensive. The dark barring on the tail is lighter than in setschuanus 
and somewhat narrower, asarule. It is smaller than kogo, and darker. 

I restrict the type locality to the Shweli River at lat. 28° N., long. 
98° E. 

Two specimens of the form listed by de Schauensee (Proc. Acad. 
Nat. Sci., Philadelphia, 90: 197, 1938) as sordidior are young birds 
with long, rounded first primaries and, as he says, the other two are 
in heavy molt and in very worn condition. These are indeed so 
worn and stained that it is quite impossible to identify them, but 
since they were shot in the Hsifan Mountains between Tatsienlu 
and Chengtu, they would more likely be setschuanus than sordidior. 

The birds recorded by Anderson (Zool. Researches Exped. Yunnan, 
p- 585, 1879) are sordidior (fide Rothschild, 1926). 
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Range.—Northwestern Yunnan (see below). 
Material—9 2,9 Q, 4 imm., northwestern Yunnan: Tengyueh, Shweli valley, 
Mekong valley, Likiang range. 


PicUS CANUS KOGO Bianchi 


Picus canus kogo Bianchi, Bull. British Ornith. Club, 16: 69, 1906 (Mekong head- 
waters, Kham country). 


This race is to be distinguished at once from any other by its larger 
size and much paler, more grayish-green coloration. There can be 
no question of the distinctness of topotypical specimens from the 
region described by Dolan (Proc. Acad. Nat. Sci., Philadelphia, 90: 
180, 1938) as follows: “Feb. 7, Camp 47, Gartoh Gomba (elev. 13,400 
ft.) willows; coniferous forest below; many Lammergeiers.” The 
intermediates are more difficult. 

Specimens from southern Kansu (Choni) have, on the average, 
shorter wings than typical kogo and the occipital region is more 
heavily streaked. But they resemble kogo (and are at once distin- 
guishable from setschuanus and sordidior) by their paler, grayer colora- 
tion and longer bills. Though slightly different, they may be identi- 
fied as kogo until we have more knowledge of the following race and 
other populations of Kansu. 


Range.—Eastern Tibet: Kham country (also eastern and southern Kansu?). 
Material.—2 2, 4 9, Tibet: Kham district, + 10,500 feet (Feb.); 8 3,5 9, 


Kansu: Choni, mountains southwest of Pikow (Feb., Apr., May, July, Sept.). 
? PICUS CANUS STRESEMANNI Yen 
Picus canus stresemanni Yen, Ornith. Monatsb., 41: 17, 1933 (Siningfu, Kansu). 


I have no topotypical material of this race which is described as 
being larger and paler than guerini, and paler than sordidior, the 
wings measuring: ¢ 155, 158 mm.; ¢ 156, 157, all of which accords 
exactly with our conception of kogo, overlooked by Yen. It is synon- 
ymized without comment by Hartert and Steinbacher (t. c., p. 363). 


PicUS CANUS HESSEI Gyldenstolpe 


Picus canus hessei Gyldenstolpe, Ornith. Monatsb., 24: 28, 1916 (Pakkoh and 
Denchai, northern Siam). 

Picus canus microrhynchus Robinson and Kloss, Bull. British Ornith. Club, 40: 
12, 1919 (Koh Lak, southwestern Siam). 

This race is considerably more golden-brownish green than any 
other population except “gyldenstolpei” Baker of Assam from which 
it is doubtfully separated, though material at hand shows it to have 
a longer bill. There is no difference in the amount of black on nuche 
and occiput. Specimens from the northern part of its range, Mt. 
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Victoria, northern Siam, have longer wings than populations both 
to the north and to the south. There is considerable overlap and I 
think this is due to a large range of individual variation rather than 
altitudinal variation. 

Picus canus microrhynchus, described as differing from hessei only 
in its shorter bill, cannot be maintained (see measurements). 


Range.—If, as may be strongly suspected, gyldenstolpei is inseparable from hessei, 
then the range of the latter will be Assam south to Mt. Victoria, Arakan and 
Pegu Yomas; Siam, Tonkin, Laos and Annam. 


MEASUREMENTS BY REGION 


Locality Wing in mm. Bill in mm. 
Northern Cachar.............. 143-149 (av. 145.9) 38-40 
er ns as Le 5 04 ari.e.d 140—143 (av. 140) 38-40 
Chin Hills 

Oe ee Se ee pr ere 140-143 (av. 141.5 38—40 

Naga ~af 7” 
EET TE a 152—154 (av. 153) 40-42 
Na ar 145-149 (av. 147) 42 
Northern Slam................ 149-156 (av. 151) 42-45 
Southwestern Siam............ 141-150 (av. 145.6) 41-44 
Tonkin 

ee 142-147 (av. 145 41-44 
Laos 


I have not enough Indo-Chinese birds to make comparative measure- 
ments convincing. Delacour gives 35-45 mm. as the measurement 
of bills of hessei, and Danis 33-34. For gyldenstolpei the latter records 
34-38 mm., which reverses my findings. 


Material—3 %, 4 9, northern and eastern Siam: Pak Chang, Kengkai; 1 ¢, 
southern Shan States (Feb., Aug., Oct., Dec.); 2 ¢, 1 9, 1 imm., Indo-China: 
Bac Tan Tran, Bac Kan (Tonkin), Nam Khueng (Laos); Hoi Chuan, Dalat 
(Annam) (Nov., Dec., Jan., Apr.); 6 2, 5 9, 8 imm., southwestern Siam: Ban 
Thung Luang, Khoa Nok Wua, Kempenpet, Khoa Luang (Jan., Mar., Aug., Sept.); 
9 @, 5 9, 2 imm., Burma: Pegu Yomas, Rangoon, “Tenasserim,” “Arakan,” 
Thayet near Schwebo, Dudaw Taung, Chin Hills (Feb., Mar., July, Dec.). 


? PicUs CANUS GYLDENSTOLPE! Baker 


Picus canus gyldenstolpei Baker, Bull. British Ornith. Club, 39: 19, 1918 (Sadiya, 
Lakhimpur, Assam). 

As I have pointed out above, this name is most probably a synonym 
of hessei. 

Material—6 %$,2 9, upper Assam: near Margherita; Nepal: Darjeeling (Apr. 


Dec.); 5 ¢, 3 Q, northern Cachar: Gallipur, Gunyon, Maka (Mar., Apr., Dec.); 1 @, 
Naga Hills: Mokokchang; 3 ¢, upper Chindwin: Lonkin, Homalin (Jan., Mar.). 
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PICUS CANUS SANGUINICEPS Baker 


Picus canus sanguiniceps Baker, Bull. British Ornith. Club, 46: 70, 1926 (type 
locality restricted to Mussoorie by Stresemann, 1921). 
Picus canus occipitalis Gould and Picus canus barbatus Gray (nomina preoc.). 


This race differs from “gyldenstolpei” and, of course, hessei, in its 
purer-green, less yellowish or bronze, coloration, its more heavily 
marked occiput and its larger size. This is the largest race. 

Range.—Himalayas to Nepal. 

Material—2 ¢, 4 9, Dankali, Rampur, Dehra Dun, Dudhli near Mussoorie 
(Sept., Dec.). 

PicUS CANUS TANCOLO (Gould) 


Gecinus tancolo Gould, Proc. Zool. Soc., London, 1862, p. 283 (Formosa). 


~ 


Gecinus hainanus Ogilvie-Grant, Ibis, (7) 5: 584, 1899 (Hainan Id.). 


This race differs from all others in its smaller size (wing 130-140 
mm.). It is darker green below than either ricketti or hessei. There 
is not one individual in this series which cannot be distinguished from 
either form at a glance. 

There is no character in the series before me which can be used 
to separate hainanus. Though the material is scanty, it is in fresh 
plumage and seasonally comparable, and there is an average difference 
in length of wing of only 1.4 mm. It is probable that the difference 
in length of bill which now appears would disappear were larger 
series available. 

Range.—Formosa and Hainan Islands. 

Material—3 2,3 9, Hainan; Mt. Wuchi = Five-finger Mt. (Jan., Apr., Mar.); 
1 4,2 9, Formosa (Dec.). 


PICUS CANUS ROBINSONI Ogilvie-Grant 

Picus canus robinsoni Ogilvie-Grant, Bull. British Ornith. Club, 19: 11, 1906 
(Gunong Tahan, Malaya). 

This form, of which I have seen no specimen, is described as darker 
than Picus canus occipitalis (= sanguiniceps Baker), the crown nearly 
uniform black like the nape . . . the back and under parts dark olive 
green instead of olive, and the tail-feathers black with very faintly 
indicated greenish-gray bands on the edges of the middle pair of 
rectrices. It is probably a recognizable race. 


PIcUS CANUS DEDEMI van Oort 


Picus canus dedemi van Oort, Notes Leyden Mus., 34: 59, 1911 (Battack Mts., 
Sumatra). 


This is a very distinct form. The back and upper breast are ma- 
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roon. The belly is suffused with dark green and the rump, which 
is yellow in all other forms, is carmine in this one. ‘The chin, throat 
and ear-coverts are gray. The throat and sides of the neck are tinged 
with green. The tail is black without bars. 


Range.—Sumatra. 
Material.—1 9, Goenoeng Dempa (2300 meters), southwestern Sumatra. 


MEASUREMENTS OF Picus canus RACES 


Locality Wing in mm. Bill in mm. 
Ds ce dcsgcicis ews tiessscsnses 143-147 (av. 145) 39-42 
I sag ods basics nccucesesens 144-148 (av. 147) 38-41 
Chihli (? stmmermanni)..... 2... 6.6. 143—149 (av. 147) 39-43 
EL 139-142 (av. 141.6) 40-44 
a a a A a 141-148 (av. 143) 37-41 
Setchuan (setschuanus)................. weeeee 140-154 (av. 146.7 37-41 
Southwestern Yunnan (“yunnanensis” = setsch- 

9 Gr 156 (see note p. 555) 39-43 
Northwestern Yunnan (sordidior)............... 149-160 (av. 151.7) 39-41 
Southwestern Kansu (? siresemanni)............ 149-160 (av. 151) 42-44 
EE ee ae 155-159 (av. 158.2) 41-45 
Western Himalayas and Nepal (sanguiniceps)..... 157-165 (av. 160.6) 46-49 
N. Cachar, Assam, 

Chin Hills, “gyldenstolpet”’........ .... 140-149 (av. 143.2) 38-40 

Naga Hills 
Mt. Victoria, Pegu, North- } 

ern Siam, Tonkin, Laos, } hessei!........... 141-156 (av. 148.8) 41-45 

Southwestern Siam } 

Hainan Island (“hainanus”’).............. ...- 130-135 (av. 132.7) 36-38 
Nn os a isa deren samnnewid ¢4.0 046 4 135-140 (av. 133.3) 37-41 





1See measurements in text. 
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GENERAL NOTES 


Yellow-crowned Night Heron nesting in Salem County, New Jersey.—On April 
30, 1939, in a large swampy deciduous woods at Alloway, Salem County, New 
Jersey, with Mr. Cornelius McFadden, I found a Yellow-crowned Night Heron’s 
(Nyctanassa violacea) nest. It held five fresh eggs and was about 45 feet from 
the ground in a large black-oak tree with wide-spreading boughs, and as far out 
from the trunk near the end of a horizontal branch. The female flushed reluc- 
tantly at our approach and flew about thirty yards, perched in a treetop where 
her mate joined her, and both birds watched me in silence as I climbed an adjacent 
tree to inspect their nest. This was the only heron nest of any species in the 
woods and on a subsequent visit, May 10, with several ornithologists, it could not 
be found. 

While there are several breeding records of the Yellow-crowned Night Heron 
in Cape May County, always in colonies of the Black-crowned, this is the only 
record for southwestern Jersey and for Salem County, and the only solitary one 
ever found in the State.—RicHarp F. MILLER, 2627 N. Second St., Philadelphia, 
Pennsylvania. 


The American Bittern as a Stake-driver.—_I have for many years been familiar 
with the ‘song’ of the American Bittern (Botaurus lentiginosus) and I long ago 
discarded the notion that there was anything mysterious in the fact that it sounded 
sometimes like an old-fashioned pump and sometimes like driving a stake, having 
learned by experience that, in my case at least, the difference was a mere matter 
of distance. Some writers have supposed that individual Bitterns differed, some 
being pumpers and others stake-drivers. I am confident that this is not the case. 
Others, even while recognizing that a stake-driver becomes a pumper upon ap- 
proach, have curiously failed to notice which of the Bittern’s three notes it is 
that carries farthest and have said that it was the last one, whereas I have always 
found it to be the middle one—the ka of the oong-ka-choonk. No less careful 
an observer than William Brewster fell into this error when in his ‘Voices of a 
New England Marsh’ (Bird-lore, 4: 43-56, 1902), as quoted by Bent in ‘Life 
Histories of North American Marsh Birds’ (and also by Forbush in ‘Birds of 
Massachusetts’), he wrote, “All three syllables may be usually heard up to a 
distance of about 400 yards, beyond which the middle one is lost and the re- 
maining two sound like the words pump-up or plum-pudd’n while at distances 
greater than a half mile the terminal syllable alone is audible, and closely re- 
sembles the sound produced by an axe stroke on the head of a wooden stake.” 
Similarly another excellent observer, Dr. Charles W. Townsend, in ‘Birds of Essex 
County, Massachusetts’ (1905), says, “When the bird is a long way off . . . one 
hears only the final syllable, which resembles the driving of a stake in a bog.” 
On the other hand, Bradford Torrey in “The Auk,’ 1889, pages 1-8, says: “The 
middle syllable is very strongly accented. . . . The middle syllable of the second 
bird was a veritable whack upon the head of a stake.” And in a footnote Torrey 
adds: “I am aware, of course, that Nuttall and nearly or quite everybody else who 
has ever described or written the notes, has placed the accent upon the last syllable. 
Why there should be this discrepancy is to me inexplicable, but there is no point 
to which Mr. Faxon and I have attended with more carefulness, both on the 
day in question and since, and there is none on which we are more fully agreed.” 
New England ornithologists of that time knew both Bradford Torrey and Walter 
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Faxon as particularly careful and competent observers. Another excellent ob- 
server, Frank Bolles, in his ‘Land of the Lingering Snow’ (1891), after syllabifying 
the utterance as ‘kung-ka-unk,’ says, “As we listened to the bird at a distance . . . 
the only sound which we could hear was the ‘ka,’ which, under the changed 
conditions, became the true stake-driving ‘chuck’ or ‘tock’.” Of more recent writers 
Roger Tory Peterson, in ‘A Field Guide to the Birds,’ gives the song as oong-ka- 
choonk and adds, “Distorted by distance, the ka is often the only audible syllable 
and sounds like the driving of a stake into the bog.” 

I have made no attempt to round up all the published descriptions of the Bit- 
tern’s song, and in addition to what I have already said I will simply call attention 
to the evidence of Arthur J. Parker and Frederick Hermann as presented by 
Edward Howe Forbush in ‘Birds of Massachusetts,’ Mr. Hermann’s being quoted 
from ‘Bird-lore,’ 1924, page 441. Both of these witnesses placed the accent on 
the second syllable. 

With my own experience thus supported by good authority it is a disappoint- 
ment to find Dr. May’s revised edition of Forbush’s great book, now called ‘Natural 
History of the Birds of Eastern and Central North America,’ quoting this one 
of Brewster’s rare mistakes and omitting the correct statements of others. 

I find I cannot resist the temptation to add my own rendering of the Bittern’s 
song to the many that are to be found in the literature. Once, in May 1927, I 
got unusually near to a pumping bird in the meadows between Dedham and Need- 
ham, Massachusetts, and made the following note: “The middle syllable, the one 
that carries and suggests stake-driving, has quite a liquid quality near at hand. 
The whole performance sounded to me like oom-pwahl’-oom or oom-pwul’-oom, 
the first note very sonorous and the last short, a mere appendage to the second.”— 
Francis H. ALLEN, West Roxbury, Massachusetts. 


Greater Snow Goose at Philadelphia.—Not many years ago, the spring migra- 
tion route of the Greater Snow Goose (Chen hyperborea atlantica) had been an 
enigma to all ornithologists. During the last decade, sight records of migrating 
birds have cropped up from various localities in the Delaware Valley. It was 
observed that the flocks flew very high, almost out of sight. Delaware Bay is, 
every year, a regular stopping-off place for thousands of Snow Geese. By the 
first week in April, most of them have left to wing northward. To substantiate 
a few records already published on the occurrence of this species migrating up 
the Delaware Valley, I have the following record. On April 7, 1940, Mr. Jerome 
Kessler observed a flock of 150 Greater Snow Geese over the Delaware River at 
Holmesburg, Philadelphia, Pennsylvania. These birds flew in V-formation at an 
altitude of approximately 1500 feet and had set their course due northeast. The 
day was clear with a mild temperature and scarcely any wind.—Epwarp J. REIMANN, 
2261 E. Kennedy St., Philadelphia, Pennsylvania. 


Snow Geese in the Pennsylvania Appalachians.—As waterfowl of any kind are 
all too rarely seen in the hilly country of Indiana County, Pennsylvania, one of 
the divide counties of the northern Appalachians for drainage to both the At- 
lantic and the Gulf, and as Snow Geese in the northeast are none too plentiful, 
I wish to report a record for this County. 

Following a stormy period of several days, October 29, 1939, dawned crisp and cool. 
The cloudless sky helped the temperature to climb to 55° F. by noon, the time 
when the geese were seen. The first two or three calls of the still-invisible birds were 
mistaken for a distant hound. I was at the time about eight miles east of the 
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town of Indiana along what is locally known as the ‘Dead Waters’ of Yellow 
Creek. Here the creek flows directly toward the west, a part of the Monongahela 
system, while a few miles to the east the streams flow toward the Atlantic. The 
geese were flying high and directly up the creek toward the east. A large flock 
of about seventy-five birds in a very one-sided V did considerable shifting of 
leaders and of general shape during the time of their passing. Following a short 
distance behind was a beautiful V-formation of thirteen birds which held their 
alignment almost perfectly while within sight. The bright sunlight gave the 
oncoming flocks a shining, silvery hue which faded to dull white that contrasted 
vividly with the black of the primaries as the flocks passed overhead. Canada 
Geese in flight have never suggested a squadron of airplanes to me as strikingly 
as did these Snow Geese. Presumably these were Greater Snow Geese, Chen 
hyperborea atlantica.—THOMAS SMYTH, State Teachers College, Indiana, Pennsyl- 
vania. 


Fulvous Tree-duck an addition to the avifauna of Florida.—During the course 
of the Audubon Wildlife Tours, conducted by the writer out of Okeechobee, Florida, 
during February and March, 1940, he learned of what appears to be the first 
record of the Fulvous Tree-duck (Dendrocygna bicolor helva) for Florida. On 
December 14, 1939, Mr. Richard Reed, of Fort Lauderdale, Florida, was duck- 
shooting on Lake Okeechobee, with his young son, and a guide known as ‘Mule- 
head’ Swain. Each of the three secured, out of a ‘squad’ of very strange-looking 
ducks, specimens of what could have been nothing else than Fulvous Tree-ducks. 
The birds were brought into the Southland Hotel, and exhibited to interested 
parties. None of the guides who have worked on Lake Okeechobee for many years 
(some of them since boyhood) had ever seen ducks like them. They were described 
to the writer as being “mainly of a tan color, with a black line on the back of the 
neck, a black back and a white stripe along the sides.” Aside from the fact that 
the remarkably long legs and long necks of these unknown ducks attracted much 
attention, the shooters themselves averred that they had calls utterly unlike any 
duck they had ever heard, characterizing them as a “sort of squeal.” This is, of 
course, a character of the tree duck which is unmistakable, the local name along the 
Texas coast for this species, being ‘Squealer.’ 

Conversation with Swain elicited the fact that two or three ‘squads’ of these 
birds were seen. He himself, though having guided on the Lake for years, was 
utterly at a loss to know what the ducks were. Search of the literature has failed 
to reveal any other instance of their occurrence, and this must be the first. Un- 
fortunately, none of the specimens was preserved. The presence of these ducks 
in Florida is somewhat on a parallel with the regular visits of the Scissor-tailed 
Flycatcher (Muscivora forficata) and the Reddish Egret (Dichromanassa rujicollis) 
to Florida in winter, both of these birds coming over from western sections of the 
Gulf Coast.—ALEXANDER SpruntT, Jr., R. F. D. No. 1, Charleston, South Carolina. 


King Eider in Ohio.—Reported occurrences of the King Eider (Somateria specta- 
bilis) in Ohio are sufficiently few to make worth recording the recent capture of 
a specimen in this State. 

The last day of hunting season, December 5, 1939, found the writer out in a small 
hunting boat at Winous Point in Sandusky Bay, the southwesternmost extremity of 
Lake Erie. The day was cloudy and cold with occasional snow flurries. Most 
of the ducks that had been in the neighborhood earlier in the season had moved 
on. Huge flocks of Red-breasted Mergansers and a few American Mergansers 
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were going by constantly, but very few ‘marsh ducks’ were seen. Around two 
o'clock the writer chanced to be looking down the bay toward the east and noticed 
a small flock of large ducks approaching at great speed. They were very low 
over the water and in the dull light looked all alike, almost pitch black with no 
plumage markings whatever. They flew like open-water ducks, in a very steady 
formation with very rapid wing beat and seemingly less than two feet above the 
surface of the water. There were eight birds in the group, one of which was 
dropped with a shot as they passed. The shooting hardly broke up the formation 
at all and the ducks quickly disappeared up the bay, keeping much the same 
short distance above the water. 

The single specimen obtained turned out to be a female King Eider, and is 
now preserved in the Cleveland Museum of Natural History. It is the first time 
the species has ever been identified at the Winous Point Shooting Club and for 
that matter one of the very few instances for the entire State of Ohio. 

Wheaton (Report Geol. Surv. Ohio, 4: 536, 1882) states that Mr. R. K. Winslow 
of Cleveland informed him that one was taken many years since at Cleveland and 
one at Sandusky, and that a specimen obtained at the latter locality in the winter of 
1877-78 was in the possession of Mr. Frank W. Langdon of Cincinnati. Wheaton 
goes on to state that he obtained the legs and head of a specimen in the market 
November 4, 1880, that was alleged to have been shot on Darby Creek about 
fifteen miles southwest of Columbus, Ohio. The portions secured were identified 
by Robert Ridgway as S. spectabilis. So far as we know none of the specimens 
mentioned by Wheaton is now extant, at least with data that would identify them 
as the birds in question. 

Jones (Wilson Bull., 28: 202, 1916) received from William B. Haynes of Akron 
the head and neck of a King Eider that was one of four individuals shot there 
November 14, 1916. It was reported that another of these four birds was pre- 
served by Arch Kunzel of Akron. 

The most recent previous record of the King Eider for Ohio and the only 
one for which the present whereabouts of a specimen is known, is that of Robert 
M. Geist (Ohio State Science Bull., 1: 6, 1928). This specimen was one of three 
individuals seen at Buckeye Lake in central Ohio, on December 2, 1926. It was 
preserved and deposited in the Ohio State Museum Collection by Mr. Fred Harlow. 
—CHESTER K. Brooks, Cleveland Museum of Natural History, Cleveland, Ohio. 


American Rough-legged Hawk in Florida.—The absence of any reference to the 
occurrence of Buteo lagopus s. johannis in Arthur H. Howell’s ‘Florida Bird Life’ 
(1932) indicates that, up to the time of publication, no record for the species ex- 
isted in that State. Since then, they have been seen, and it seems well to place 
them on record. 

On May 19, 1938, one of these birds was watched for upwards of half an hour 
on one of the grassy ‘reefs’ of Lake Okeechobee. It was shown to the Audubon 
warden, in whose company the writer was at the time, and he instantly recognized 
it as a bird he had been seeing for some weeks, not only that year, but the pre- 
vious one. He then added the rather astounding information that the bird had a 
mate, and had nested in the Lake the previous season! Being somewhat in- 
credulous of this, I tried to shake his conviction, without success. He proceeded 
to take me to a small island not far from where we were at the time, and showed 
me the nest! It was built on the ground, on a slight rise, a great mass of sticks, 
debris and various sorts of trash. He stated that the year previous, he had found 
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it when there were two eggs in it, had watched the progress of it, and had banded 
the two young when they hatched. He considered it “some kind of an eagle” 
as had all of the fishermen on that part of the Lake, none of whom had ever seen 
such a bird before. He stated that he talked to numbers about the birds, and all 
had seen them, but none knew what they were. This is mentioned, not because 
of the infallibility of the record, but because of the fact that the young were 
banded. If they ever turn up anywhere, and are recognized for what they are, 
the matter will be clinched, though the record went in as ‘eagles.’ 

In November 1938, Audubon representative Edward M. Moore, stationed at 
Key West, saw one of these birds there. Mr. Moore was formerly for years on 
Bull’s Island, South Carolina, and has been with the writer on the Cape Romain 
Refuge (of which Bull’s Island is a unit) when we saw this species in that locality 
in November 1935. 

On March 14, 1940, while conducting Trip 13 of the Audubon Wildlife Tours 
(out of Okeechobee) the writer saw one of these birds while passing through the 
Seminole Indian Reservation, Glades County. In the car with him, were two ladies 
from California, who recognized the species themselves as soon as they saw the 
characteristic hovering flight and other field marks. In the same party was Mr. 
L. B. Arnold, of Wilmington, Delaware, who had come up from Miami Beach to 
participate in the Tour. On March 12, Mr. Arnold, at Miami Beach, saw what 
he was sure was a Rough-legged Hawk, and had told me about it earlier that day. 
As soon as he saw the bird in the Reservation, he exclaimed, “That’s the bird!” 

Finally, Mr. Guy Emerson, of New York City, writes me that on December 9, 
1939, he saw a pair at Okeechobee. They were first noticed out over the lake, 
but later flew toward him at about 500 feet in the air. Suddenly one of them 
spied a Snowy Egret, and swooping down, turned on its back and seized the egret 
from below with its talons and carried it to the ground. Apparently it did not 
eat the bird but moved off about ten feet. He remained there several minutes 
but the egret appeared to be dead. At length the hawk’s mate came and alighted on 
the ground at some distance from the egret and then both hawks rose and flew 
away over the lake. 

Evidently this species has occurred in Florida of late, and it will be recalled that 
in February 1925, one was shot near Thomasville, Georgia, ten miles north of the 
Florida line (Auk, 45: 211, 1928).—ALEXANDER SpRUNT, Jr., R. F. D. No. 1, Charleston, 
South Carolina. 


Golden Eagle reported nesting in Ontario.—This Museum recently received the 
feet of a Golden Eagle (Aquila chrysaétos canadensis) shot on April 10, 1938, a 
few miles inland from Cape Henrietta Maria in far-northern Ontario. This 
Cape is that familiar ‘corner’ on our map which demarcates Hudson from James 
Bay—familiar but unknown. The donor of the specimen, Mr. Jack Rodgers, was 
then stationed at the Hudson’s Bay Company’s Lake River Post near the base 
of the Cape. Mr. Rodgers informed us that the specimen was shot while on, or 
in close association with, its nest, by an Indian. On further inquiry about the 
nesting, Mr. Rodgers remarks that he was “very much surprised to learn this, 
but it is true. The nest was in a pine tree [jack pine?] on what the Indian termed 
a ‘hill. There were more than one pair. Eagles were observed again in the 
spring of 1939. In fact I outfitted another Indian and sent him to get me a 
complete specimen and perhaps the eggs. He reported no luck but I doubt if 
he went.” 
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The nesting date reported may seem early for the latitude concerned, since 
it was “long before the break-up which comes in May,” but it is not improbable. 
It is possible that the birds were observed in association with a nest of the pre- 
vious year. Tree-nesting is not in any sense unlikely, especially in an area where 
ledges are non-existent.—L. L. Snyper, Royal Ontario Museum of Zoology, Toronto, 
Canada. 


A bud-eating Ring-necked Pheasant.—The inability of the Ring-necked Pheasant 
(Phasianus colchicus torquatus) to adapt itself to a winter diet of buds is thought 
to be one of the factors controlling its present distribution. Because of this, the 
following analysis of the crop contents of a male Ring-necked Pheasant may be 
of interest. 

On February 3, 1939, at about 11 a. m., a cock pheasant was seen scratching 
in the snowplow-cleared strip at the edge of a country road about three miles 
north of Ithaca, New York. With it were ten to fifteen Crows and a number of 
Tree Sparrows and Starlings. Except where cleared by man, the snow was about 
fifteen inches deep and covered by a light crust. One-half hour later a pheasant, 
presumably the same one, was found dead along the road, having been struck by 
a car. 

The crop contents, with approximate percentages by volume, were as follows: 
large flower buds of elm (Ulmus americana), 50%; leaf buds of elm, 10%; Geum 
seeds (Geum arvense), 7%; ragweed seeds (Ambrosia artemisiifolia), 6%; milkweed 
seeds (Asclepias sp.), 3%; burdock seeds (Arcticum sp.), 3%; Prunus pits (Prunus 
sp.), 4%; green leaf fragments, 5%; grass stems (Gramineae), 5%; apple frag- 
ments (Malus sp.), 3%; Bidens seeds (Bidens sp.), trace; buckwheat seed (Fago- 
pyrum esculentum), trace; 1 small spider (Arachnida), trace; gravel, trace; unknown 
seeds of four species, 2%. 

The writer wishes to express his thanks to H. B. Banks of the Department of 
Botany, Cornell University, for identification of the elm buds.—A. HEATON UNpER- 
HILL, Cornell University, Ithaca, New York. 


Purple Gallinule and King Rail at Lexington, Virginia.—A living Purple Gal- 
linule (IJonornis martinica) was brought to me on May 16, 1940, by Mr. Clarence 
W. Morrison, who had just secured the bird at his home on South Buffalo Creek, 
ten miles southwest of Lexington, in Rockbridge County, Virginia. He had con- 
siderable difficulty in capturing the bird. It flew several times into a small tree 
near the stream, but made no effort to fly very far and always came back to its 
feeding in the creek. As far as I have been able to learn from published records 
this bird has not occurred in Virginia for nearly fifty years, the latest report being 
for Cobb’s Island, May 1891, as recorded in Bent’s volume on marsh birds. The 
present record seems to be the only one for the mountain region of western 
Virginia. It seemed advisable, therefore, to make the bird into a skin. Un- 
fortunately the friend who prepared it for me neglected to sex it. The bird 
was in very bright plumage but in exceedingly poor flesh. 

Curiously enough the first King Rail (Rallus elegans elegans) which I have seen 
in this county was brought in on the previous day from the same neighborhood 
and also alive. It was later released.—J. J. Murray, Lexington, Virginia. 


Eskimo Curlew record corrected.—The writer has recently purchased from the 
Will E. Snyder collection (Beaver Dam, Wisconsin) his mounted specimen carry- 
ing tag number 7660 which was reported in various publications as an Eskimo 
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= Curlew (Phaeopus borealis). This specimen record was questioned at a recent i 
le. | meeting of the Wisconsin Society of Ornithology and a subsequent inspection 
nai has determined that the bird is unquestionably a Hudsonian Curlew (Phaeopus it 
red hudsonicus) according to Cory’s diagrams of markings on the outer primary wing- RI 
to, feathers. These primaries are not unmarked as required but carry a definite ii 
barring on the inner webs. Only lack of knowledge on this point could explain Mt 
ant this error, for the specimen was undoubtedly identified on the basis of measure- id 
ht ments, and especially the short culmen which is only 2.50 inches as previously cited Hl 
the by Snyder. The specimen’s wing is 9 inches, but the tarsus is more closely 2.40 ii 
be inches rather than 2.62 inches as he previously reported. This longer tarsus 
measurement should have caused the specimen to be questioned, as the Eskimo ! 
ing Curlew according to Forbush has a tarsus under 1.95 inches. | 
les Mr. Snyder’s official announcement of this specimen, reported as taken at Fox , 
of Lake, Wisconsin, on September 10, 1912, was made in “The Auk’ (30: 269-270, | 
ut 1913). Of interest is the fact that Witmer Stone on the same page called attention 1% 
nt, to the fact that the Hudsonian Curlew could have a bill as short as 2.25 inches q 
by as was the case in one he examined which was taken at Northeast Harbor, Maine, | 
on September 5, 1912. ie 
NS: The record here corrected is also cited by Bent in his ‘Life Histories of North i 
im American Shore Birds’ (Bull. U. S. Nat. Mus., no. 146, pp. 125, 136). Of interest is the i 
ed fact that it was reported as one of six fall Eskimo Curlew records for the interior a 
1us of the United States. Possibly all of these fall interior specimens should be re- i 
ag- checked where that has not been done as it is possible these other birds, all taken i] 
r0- before 1890, may have been identified incorrectly on the basis of bill measurement. 4 
vn The fact that some fall Hudsonian Curlews may have such a small bill measure- if 
ment leads to the conjecture that they may be juvenile birds rather than adults it 
of as this Wisconsin specimen was listed by Snyder. Ni 
R- As far as is known today, Wisconsin’s last Eskimo Curlew record is now that if 
reported by Oscar P. Allert in “The Auk’ (45: 95, 1928) as collected by Delos Hatch t | 
on March 23, 1903, on the Horicon Marsh near Leroy, Wisconsin. The identifica- it 
al- tion was substantiated by Dr. H. C. Oberholser and it is now in the University of 4 
~ Minnesota Museum of Natural History according to Dr. T. S. Roberts. i 
s. Some other sources quoting this record corrected here are as follows: Myron H. if 
al Swenk, ‘The Eskimo Curlew and its Disappearance,’ in the Smithsonian Report i ; 
ving for 1915 (1916) on pages 333 and 339, and Robert Ridgway’s part 8 of ‘Birds of a 
re North and Middle America’ (Bull. U. S. Nat. Mus., no. 50, p. 415).—W. E. Scott, ha 
Ns Wisconsin Conservation Department, Madison, Wisconsin. ‘a 
n ‘4 
he Northern Skua in Massachusetts.—There have been records previously of Skuas i 
m taken or seen over New England waters, generally far offshore. On February i 
n- 4 of this year, however, a Northern Skua (Catharacta skua) was found by Miss Lois H 
rd Randall on the mainland, at Swampscott, Massachusetts. This bird, an immature i 
female, was about fifty yards from the ocean beach, frozen to death, and in an i 
en extremely emaciated condition. There had been much cold weather in the pre- ti 
od ceding weeks. i 
The interest of the record is enhanced by the fact that the bird bore a British 
leg-band, no. 401218. Word has been received from Elsie P. Leach, Honourable i 
am Secretary of the Bird-ringing Committee of the British Trust for Ornithology, that [ 
y- it was “ringed as a nestling at Hermaness, Shetland Islands, on 3rd July, 1939” 
- and that another banded the same day was found subsequently on the coast of : 
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Spain. Miss Leach further comments that “never before has a bird ringed in 
the British Isles been found in the United States.” 
The following are occurrences of Skuas classed as New England records: 


Specimens 

(Sept.?), 1877 Georges Bank (85 miles E. by S. of 

Nantucket I.) L. Kumlien 
July 1878 Georges Bank T. M. Brewer 
September 10, 1884 Pollock Rip (10 miles E. of Cape Cod) N. S. Goss 
February 4, 1940 Swampscott, Mass. L. Randall 

Further Massachusetts Sight Records 

September 17, 1878 Ipswich Bay R. L. Newcomb 
October 17, 1883 Nantucket Shoals (2) J. W. Collins 
September 19, 1889 Woods Hole V. N. Edwards 
August 30, 1890 Woods Hole V. N. Edwards 
Summer, 1913 Georges Bank W. H. Rich 
(observations June 19—November 5, the greatest number August 12-September 10) 
February 19, 1928 off Rockport L. Griscom, et al. 
January 2, 1938 30 miles off Nantucket I. R. H. Pough 
July 13, 1938 near Muskeeget I. J. A. Hagar, et al. 


Whether or not the late-summer Skuas are of Antarctic origin remains a 
question until further specimens are secured.—Davin L. Garrison, New England 
Museum of Natural History, Boston, Massachusetts. 


Laughing Gull breeding in Nova Scotia.—The breeding distribution of this gull 
(Larus atricilla), as given in the 1931 edition of the A. O. U. ‘Check-list,’ includes 
Canadian territory by the statement “(formerly Nova Scotia).” This statement 
apparently rests on the record of Bryant (Proc. Boston Soc. Nat. Hist., 6: 122, 
1857) which concerned two pairs collected on Green Island, near Yarmouth, in 
1856. The females collected were judged upon dissection to have “just finished 
laying.” 

Taverner (Auk, 44: 217, 1927) has recorded three summer (August) specimens 
taken at Clam Point, Cape Sable. Two of these were adults. 

We can now record a fully adult specimen taken at Bird Islands, Halifax County, 
Nova Scotia, on July 16, 1939, by H. C. White of the Atlantic Biological Station. 
Further, we can add data relative to two nesting situations. Mr. White made 
a casual visit to the Bird Islands on July 16. He noted that somewhere in the 
neighborhood of one hundred agitated adult Laughing Gulls were concerned 
with a particular island. No other species of gull was present there. He landed 
on the island which was rather heavily clothed with low vegetation and dis- 
covered a dozen or more gull nests, some with addled eggs. No young were ob- 
served but he is convinced that they were there somewhere, sheltered by the 
vegetation. Inquiry from fishermen elicited the information that these gulls, known 
locally as ‘Blackpolls’ had long nested in this situation. Formerly, the eggs of 
this gull were used for food by the natives. 

Mr. White also informs us that a small colony was concerned with, and ap- 
parently established on, Harbour Rock, off the Moser River in the same general 
region. This site is approximately five miles from the one mentioned above. Our 
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thanks are due Mr. White for these particulars.—L. L. Snyper, Royal Ontario Mu- 
seum of Zoology, Toronto, Canada. 


Caspian Tern in Haiti.—In ‘The Birds of Haiti and the Dominican Republic,’ 
Wetmore and Swales (Bull. U. S. Nat. Mus., no. 155, p. 181, 1981) place the Caspian 
Tern (Hydroprogne caspia imperator) in the hypothetical list because of the 
absence of specimen evidence, although the citation is made that “Danforth 
writes ‘three noted at Les Salines on July 30, 1927.’” As stated in that bulletin, 
this species is not known to visit the West Indies regularly, and during the sub- 
sequent work of Dr. Wetmore and myself on the island of Hispaniola in 1931, no 
evidence of its presence was obtained, although the superficially similar-appearing 
Royal Tern (Thalasseus maximus) was observed on several occasions on the coasts 
of both Haiti and the Dominican Republic (see Proc. U. S. Nat. Mus., 82: 30, 1983). 

The Caspian Tern, however, may now be added to the avifauna of the island 
upon the basis of the recovery of a banded bird. This bird, which carried band 
no. B 608922, was banded as a chick at Gravelly Gull Island, Delta County, Michi- 
gan, on July 9, 1932, by the late William I. Lyon. It was killed four kilometers 
from Port-au-Prince, Haiti, on the shore near the Haitian-American Sugar Com- 
pany, on November 5, 1939. This information, together with the band, was trans- 
mitted to the Biological Survey by Colonel George H. Weems, Chief of the U. S. 
Military Mission (Quartier Général de l’Ecole Militaire d’Haiti) at Port-au-Prince.— 
Freperick C. LINCOLN, U. S. Biological Survey, Washington, D. C. 


An American Caspian Tern in England.—What is believed to be the first Euro- 
pean record of the American race of the Caspian Tern (Hydroprogne caspia im- 
perator) has been reported to the Biological Survey. The bird was marked as a 
chick with band no. 566280 at the colony on Shoe Island (also known as Little 
Hat Island), Beaver Island group, in northern Lake Michigan, on July 14, 1927, 
by the late William I. Lyon. That colony of Caspian Terns is probably one of 
the largest in the United States. I made an estimate of 600 pairs in the colony 
in July 1923, and on a visit a year later, I estimated that it contained from 1,000 
to 1,500 pairs. Birds banded on those occasions were recovered as far south as 
Colombia, South America, and also in the Gulf of St. Lawrence. 

Caspian Tern no. 566280 was found dead by a school boy on the beach at 
Whitby, York County, on the northeast coast of England, during August 1939. 
It was reported to the Survey by John E. Jenkinson, geography master at the 
Grammar School, Yarm, Yorks. Subsequent correspondence with Mr. Jenkinson 
resulted in the band being sent to the Bureau for verification. After preserving 
a graphite impression for the sake of the record, the band was returned to England 
to be retained by the finder as a souvenir.—Freperick C. Lincoin, U. S. Biological 
Survey, Washington, D. C. 


Great Auk in the Isle of Man.—A discovery of great importance to, if not the 
younger, certainly the older generation of ornithologists has been announced by 
Mr. Kenneth Williamson in his article contained in the December, 1939, number 
of ‘The Journal of the Manx Museum.’ He announced that a drawing by Daniel 
King, probably made in 1652, which has in the past been regarded as the figure 
of a Puffin and is so described in ‘The Birds of the Isle of Man,’ by P. G. Ralfe 
(1906), has now been established to be that of a Great Auk (Plautus impennis). 

These words appear in the book under the description of the Puffin—“the white 
spot before the eye something after the fashion of the Great Auk.” ‘The author, 
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however, had taken into consideration the fact that the copy of the drawing in the 
Isle of Man disclosed that the beak of the bird was red and so he decided accord- 
ingly. Had he seen the original drawing he would doubtless have made the 
correct announcement. The following inscription is below the drawing—“Theis 
kind of birds are aboute the Isle of Man.” Two of the words, “Theis” and 
“aboute,” have been altered at some time in order to conform to later spelling. 
The drawing is one of a number formerly belonging to Ralph Thoresby, of Leeds 
(1658-1725), and is in the British Museum. 

At the time I read about the supposed Puffin, my thoughts led me to believe 
that the drawing was more like a Great Auk than a Puffin, and I made a note 
accordingly. On talking it over with a friend I found that he thought likewise. 
We were both of opinion that “the white spot before the eye” suggested further 
enquiries. However, we have not been able to carry out our intention and it has 
been left to another to make the correct announcement. 

I confess that the news gives me much pleasure because in the past a number 
of naturalists had come to a definite conclusion as to the range of the Great Auk 
and particularly in the breeding season, but some of them had cast more than 
doubt upon statements made by those who considered that this species of bird 
had been seen in certain places and in some of them had bred. Among others 
who came under the ban of disapproval was the Rev. H. G. Heaven, the owner 
of Lundy Island, off the coast of Devonshire. He, in answer to an enquiry by the 
Rev. Murray A. Mathew, stated in a letter dated September 6, 1865 (Zoologist, 
1866, p. 100), that he understood Great Auks had visited that island and that in 
the year 1838 or 1839, one of his men had brought him an enormous egg which 
he had taken from a place frequented in some years by the King and Queen Murre. 
The egg he described thus:—“It was precisely like the Guillemot egg in shape, 
nearly, if not quite, twice its size, with white ground and black and brown spots and 
blotches.” It had been kept for several years until it got broken. He went on 
to give his man’s description of the birds, and this exactly described the actions 
of the Great Auk. 

Having taken, for many years, a lively interest in the history of the Great Auk 
and its eggs, I came to the conclusion, bearing in mind that the Rev. H. G. Heaven 
knew a good deal about birds, that the account was correct and that on the re- 
ports the objections by certain naturalists could not be sustained. Two objections 
were particularly specified in connection with the Rev. H. G. Heaven’s account; 
one was as follows: “How precisely this agrees with Kenneth Macaulay's state- 
ments respecting the ones at St. Kilda”; the other stating there was “in fact nothing 
to show that the range during the breeding season extended south of St. Kilda.” 

Taking the first of these: it would be curious if a Great Auk behaved in one way 
at St. Kilda and in another way at Lundy Island. Indeed, the more it is con- 
sidered, this objection becomes a strong point in support of the report of the Rev. 
H. G. Heaven. Dealing with the other, there is the statement of the Rev. H. G. 
Heaven's man and confirmed in certain respects by the master. But now comes a 
point of great value in the important discovery announced by Mr. Williamson as 
regards the Isle of Man. For years past I have been looking for a link between 
St. Kilda and Lundy Island. “The white spot before the eye” aroused my theory 
of a possibility—Mr. Williamson has confirmed it. 

It should be remembered that the figure in the Isle of Man drawing is in breed- 
ing plumage. There is no reason to suppose that the Great Auk could not breed 
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in certain parts of the coast of the Isle of Man; on the contrary, the words on the 
inscription suggest that it did so. There is also evidence that the birds bred at 
Lundy Island and the only opposition is mere conjecture. 

Mr. Williamson and his Isle of Man naturalists are to be heartily congratulated 
upon the fact that “Theis kind of birds (were) aboute the Isle of Man.”"—G. N. 
CARTER, 8, Wolseley Place, Manchester 20, England. 


Immature Smooth-billed Ani in Florida in 1897.—The record of Crotophaga ani 
nesting in Florida (A. Sprunt, Jr., Auk, 56: 335, 1939) suggests the desirability 
of calling attention to a skin in the U. S. National Museum collection, first noticed 
by the author in 1938. The skin (mo. 169174) is certainly that of an immature 
bird because the crest on the beak is undeveloped. Judging from much experience 
with the Crotophaginae, it is probable that the specimen was less than six months 
old when collected. Its label reads: ‘Lake Worth (Fla.) Scrub Dec. 21, 1897 9.’ 
The name W. R. Collins is written in another person’s handwriting. Since this 
species is a weak flyer there is doubt that an immature could fly to Florida from 
the Bahamas or West Indies. According to the U. S. Weather Bureau maps there 
was a storm “not of hurricane intensity” between September 16-30 and another 
storm “doubt as to hurricane intensity” between October 1-15. The evidence 
seems to indicate that the specimen did not come from outside Florida but was 
reared near Lake Worth.—Davi E. Davis, Harvard University, Cambridge, 
Massachusetts. 

Mortality of Barn Owls at Champaign, Illinois.-A family of Barn Owls (Tyto 
alba pratincola) was raised in the tower of a grain elevator on the south campus 
of the University of Illinois during the summer of 1939. The family of owls con- 
tinued to use the elevator in the winter of 1939-40. During the night of January 
18-19, the temperature fell to 15 degrees below zero after two days of subzero 
weather. Men working at the elevator closed the shutters to the window by which 
the owls entered the elevator hoping to force the owls to take shelter in the com- 
paratively warm livestock barns nearby. The owls were thus exposed to the full 
severity of the temperature and deprived of the usual shelter. 

My wife and I visited the elevator on the evening of January 27, 1940, to see 
the owls and were told by one of the attendants that four or five dead Barn Owls 
had been picked up below the elevator after the 15 below zero night. We saw no 
survivors. We heard a Screech Owl calling on the night of January 20-21 when the 
temperature had risen to about 8 degrees above zero. It would seem likely then 
that the Barn Owls were killed by the extreme cold while the Screech Owl had 
obviously survived the same cold spell. Cold may be an important factor in 
limiting the northern distribution of the Barn Owl, which is a lightly feathered 
species compared with most of the more northern species.—J. Murray Spetrs, 204 


Vivarium, Urbana, Iilinois. 


Great Horned Owls dying in the winter of 1939-40.—In late February and early 
March 1940, two instances of Great Horned Owls (Bubo virginianus virginianus) 
dying in the wild, were recorded in western New York State. One bird was 
found lying weakly on a snowbank alongside a farmer’s barn near Springville in 
Cattaraugus County, New York. It was extremely emaciated, scarcely weighing 
one-half pound, while the eyes appeared deeply sunken as though from prolonged 
suffering. The bird was so weak as barely to struggle; it refused food offered by 
the farmer who found it and the bird died about one. hour after capture. A 
close examination failed to reveal external injuries of any kind. 
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The second instance was almost identical with the first: a Horned Owl was 
found by New York State Ranger School students at Wanakena, New York, in the 
western Adirondacks in early March. The greatly emaciated body and sunken 
eyes were obvious in this bird and it too, died a short time after being found. 
Again there were no indications of external injuries. Unfortunately neither bird 
was preserved for pathological examination so that evidence of disease was not fully 
determined. 

In the ‘Wilson Bulletin’ (44: 180, 1932) Errington reported a pair of Great 
Horned Owls from Wisconsin which had died of a virus disease that may be 
specific for certain owls. All available evidence for these New York specimens leads 
me to believe that they were stricken with some malignant disease that rendered 
them helpless at the time of their capture. 

It is common knowledge that the Great Horned Owl is one of the most efficient 
of all winged predators and can sustain itself during the most severe winters. 
Fleming and Lloyd (Auk, 37: 433, 1920) have remarked on the plump, fleshy 
condition of 125 specimens collected in southern Ontario during a migration of 
Horned Owls into that region in the critical winter of 1917-18. Though the 
winter of 1939-40 was one of the most severe on record in New York State, there 
were available food supplies throughout the winter where the weakened owls were 
found. In Cattaraugus County, within the hunting range of one specimen, cotton- 
tail rabbits, Ruffed Grouse, and several large coveys of Hungarian Partridges were 
noted frequently throughout the winter. Within the hunting range of the Adi- 
rondack bird at Wanakena, varying hares, Ruffed Grouse and red squirrels were 
present in considerable numbers. In fact during early March 1940, red squirrels 
were so populous and voracious in their feeding on the terminal twigs of Norway 
spruce as to cause considerable damage to some of the Ranger School plantations. 
The carcasses of many starving deer were scattered about the woodlands, thus 
augmenting a further food supply for Horned Owls. 

In view of what appeared to be available food in near normal quantities, it 
seems reasonable to infer that disease may have been the initial decimating agency 
in the destruction of these owls, and not starvation, which might at first have 
been assumed.—J. KENNETH TERRES, Soil Conservation Service, Utica, New York. 


A definite age record of a Horned Owl.—On March 23, 1927, in a ravine six 
miles northeast of Benicia, California, on the Lopas ranch, Mr. Gunnar Larson 
and I located an old hawk’s nest about twenty feet up in a live oak with a 
Pacific Horned Owl (Bubo virginianus pacificus) sitting. It took several sticks 
thrown at the nest to flush the bird. The nest held two eggs and one young just 
hatched, the latter a red fellow with white down. 

On April 17 we again visited the nest and banded the two young. The third 
owlet had been eaten; only the hind quarters remained in the nest. This was 
a recent happening as the remains were of the same size as the hind-quarters of 
the two live owlets. They later showed little ferocity but allowed me to handle 
them without any scratching or biting. In spite of a heavy wind we managed to 
take two photographs of them from an adjacent tree. Also I banded them, nos. 
200,712 and 200,713. 

I was quite thrilled on March 5, 1940, to hear again of one of these two birds 
which had been banded in the nest. Mr. Ray Bell of Vallejo, visiting my office 
at the Benicia Arsenal, told me that he had shot an owl bearing band no. 200,713 
while quail hunting on the Azevedo ranch in Sky Valley near Benicia on November 
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23, 1939. He had just received a report from the U. S. Biological Survey that I 
was the bander. The owl was twelve years and eight months old when killed. 
At the time of its taking it was in a canyon over the ridge three miles from where 
it was hatched.—EMeErson A. STONER, Benicia, California. 


Western Burrowing Owl in western Missouri.—An adult female Western Burrow- 
ing Owl (Speotyto cunicularia hypugaea) was taken in September 1984, by Mr. 
Estill P. Ravenscroft in company with Mr..Paul Mingle, three miles east and one 
mile north of Lee’s Summit, in Jackson County, Missouri. Jackson County is one 
of the westernmost counties of Missouri bordering the State of Kansas. The 
specimen taken was one of four birds of this species which were flushed near a 
hole in the ground in a typical prairie pasture. This bird was mounted and is 
now in the Rotary Club Boys’ Camp Museum collection near Lee’s Summit, 
Missouri, where it was examined by the writer. 

The only previous specimen of Western Burrowing Owl known to the writer 
to have been taken in the State of Missouri, is one reported by Harry Harris in 
his ‘Birds of the Kansas City Region’ (Trans. Acad. Sci. of St. Louis, p. 269, 1919) 
as being killed by Mr. Charles Dankers on April 19, 1902, at Corning in Holt 
County in northwestern Missouri.—Drx TEACHENOR, 1020 West 61st St., Kansas City, 
Missouri. 


Muscle atrophy in a Crow.—In the winter of 1938-39, at Cornell University, I 
came into possession of a Crow, Corvus brachyrhynchos, which apparently was the 
victim of a curious pathological condition. All the muscles of the left wing were 
in an advanced state of atrophy; in fact, the member was hardly more than skin, 
bone, and feathers. The bird was able to flex the wing but it would not support 
flight. When at rest the bird would hold the bad wing against the side of the 
body in an attempt at normal posture but the wing would always droop showing 
that the remaining muscle power was not great enough to overcome the attrac- 
tion of gravity. The wing was normally feathered, and it was not abnormally warm 
or cold. The member seemed to be well supplied with blood. The whole situa- 
tion curiously resembled the frequent condition of human victims of poliomyelitis 
in which the muscles of an arm or leg greatly atrophy with subsequent loss of 
power in the limb. This brings up the possibility that my Crow might have been 
afflicted with some related disease. Of course the possibility of pathological or 
accidental nerve destruction must be considered. Without doubt a veterinary 
might be able to advance more suggestions of what caused this peculiar condition. 

The state of atrophy of the wing muscles of this Crow was so advanced thai 
it probably had not flown for some time when it was picked up, although even if 
it were a bird of the year it had certainly previously known flight. How it managed 
to escape from predators while grounded I cannot say. When picked up the 
Crow was not in the best of flesh, but its attitude was that of a bird in good health. 
It defended itself with vigor and complained in a voice of normal corvine raucous- 
ness. The bird was placed in an outdoor cage on the roof of a building. It 
ate greedily of meat scraps and sunflower seeds. It was fond of exercising itself 
by running around the large cage and climbing and jumping from perch to 
perch. It apparently showed interest in the avian occupants of the adjoining 
cages. In all it seemed to be doing quite well in captivity. It was with some 
surprise, therefore, that I found the Crow dead one morning after two weeks in 
captivity. 

I did not get a chance to examine the bird after death but the person who 





i 
i 














= Pre eee a 





574 General Notes Auk 
Oct. 


skinned it told me that it was considerably under the average weight of the 
species, and that it seemed to be greatly emaciated. Apparently there was some 
factor about this Crow which prevented it from putting on weight despite a normal 
intake of food.—Leonarp J. Utrat, 246 Catherine St., Albany, New York. 


Mimicry by a Brown Thrasher.—Forbush gives a satisfactory discussion (Birds 
of Massachusetts, etc., 3: 330, 1929) of this subject, ending by saying, “The imitator 
may be the exception.” My experience supports that conclusion, so I was much 
interested in the opportunity afforded me near Vienna, Virginia, in June 1940 to 
make observations on a mimicking thrasher (Toxostoma rufum). On a few 
occasions the song, beginning with imitations of some shrill-noted species sug- 
gested that of a Mockingbird until it lapsed into the gutturals and more deliberate 
phrasing characteristic of the thrasher’s music. The birds that were imitated were 
all species commonly heard on the spot and included the Flicker, Cardinal, Tufted 
Titmouse, Crested Flycatcher, Yellow-breasted Chat, and Wood Thrush. To my 
regret the audition was terminated suddenly, probably by the intervention of a 
Cooper’s Hawk. Loss of the opportunity for study of a thrasher’s unusual efforts 
was scarcely more a cause of regret than the deprivation of his standard singing, 
which to my ear is the best of any of our birds and is given during a season that 
always seems too short.—W. L. McArTeE, Arlington, Virginia. 


An albinistic Robin—A partly albino Eastern Robin (Turdus migratorius) 
first nested on my premises in May of 1932. Two broods of young were raised 
each year thereafter. During the first three breeding seasons other Robins in 
the vicinity persecuted the albino whenever it left its ‘territory.. However, in 
the seasons of 1935 and 1936, the albino became quite domineering and usually 
took the offensive. The bird presented a very mottled appearance, with numerous 
white areas on its plumage. The bird’s peculiar color pattern apparently did not 
impair its ability to secure a mate, for the Robin was mated by the 5th of April 
each year. The bird’s mates (?) were of normal coloration, as were its young. In 
the course of time this Robin became rather tame, and would allow members of 
the household to approach within three or four feet before moving. It was last 
observed on October 10, 1936, and failed to return the following spring.—CHar.es 
H. Knicut, 4157 East 113th St., Cleveland, Ohio. 


Brewer’s Blackbird in Florida.—On December 10, 1939, I collected two black- 
birds that were new to me. These birds were associated with a large flock of 
Red-winged Blackbirds and Cowbirds that were feeding in a cultivated field, 
located about twenty miles north of Panama City, Bay County, Florida. Skins 
of the collected specimens were sent to Dr. H. C. Oberholser, in Washington, D. C., 
who identified them as Brewer's Blackbirds (Euphagus cyanocephalus). As 
far as I am able to ascertain, there seem to be no other records of this species 
for Florida.—R. C. HALLMAN, 521 Bay Street, Panama City, Florida. 


Brewer’s Blackbird in Florida.—On April 8, 1940, a flock of eight Brewer's Black- 
birds (Euphagus cyanocephalus) was seen feeding at the side of a road through 
a stretch of recently burned-over pine woods near Vernon, Florida, approximately 
120 miles east of Pensacola. From the moment that the birds were first observed, 
their appearance and characteristic actions left no question as to their identity, 
but as this species had not heretofore been recorded from the State, two birds, a 
male and a female in partial molt, were collected. Since in recent years this 
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blackbird has been found not uncommon in Georgia and has been noted with 
increasing frequency in Alabama, it is rather surprising that it has until now 
escaped observation in Florida. In southern Mississippi, where it is common 
throughout the winter and early-spring months, relatively little land is under 
cultivation, and apparently because of the scarcity of open fields and pastures the 
flocks observed were feeding to a large extent in the cut-over pine woods. There 
is a possibility that this is likewise the case in Florida and may explain why 
Brewer’s Blackbird has until now been overlooked.—Tuos. D. BuRLEIGH, Bureau 
of Biological Survey, Gulfport, Mississippi, and Grorce H. Lowery, Jr., Louisiana 
State University, Baton Rouge, Louisiana. 


Brewer’s Blackbird in Alabama.—In substantiation of the reports of Messrs. T. D. 
Burleigh and G. H. Lowery, Jr., on the Brewer's Blackbird (Euphagus cyanoce- 
phalus) in Alabama, I give my record of the bird as observed near Orion, Alabama 
(about fifty miles south of Montgomery), on March 16, 1939. A number of males 
and females were observed (8-power binocular) under excellent light conditions 
at a distance of approximately 200 feet between 5.00 and 6.00 p-m. They were 
in company of a flock of about forty Cowbirds, and their Rusty Blackbird shape 
with the distinct purplish reflections of the heads of the males was easily seen. 
Several females observed were slate-colored and possessed the distinct brownish 
eyes of the females of the species. The birds were feeding in the cow pasture 
of a dairy and remained until shortly before dusk, when all departed apparently 
for a nearby lowland wooded area.—Freperick J. Rurr, U. S. Forest Service, 
Atlanta, Georgia. 


Dickcissel at Bar Harbor, Maine.—Mrs. Maurice Sullivan captured a Dickcissel 
(Spiza americana) at Bar Harbor, Maine, on November 20, 1939. This bird was 
observed in company with Tree Sparrows and after identification it was trapped. 
This constitutes the first record for Mount Desert Island, Maine, as far as can be 
determined. Two other records for Maine are recorded in ‘The Auk.’ The first 
is of a young male shot on Job’s Island, Penobscot Bay, September 29, 1884. The 
second specimen was a young male taken at Westbrook, Maine, October 10, 1888, 
by Ralph H. Norton. The specimen taken at Bar Harbor is a young male. It 
has been mounted and added to the Museum of Acadia National Park.—MaurRIcE 
SULLIVAN, Acadia National Park, Bar Harbor, Maine. 


European Goldfinch in New York.—On May 27, 1940, Mrs. G. H. Russell re- 
ported a bird which had “red plush” around its bill. The writer went with Mrs. 
Russell to investigate this bird and, arriving at the very place where she had 
first sighted it, on Cornell Heights, Ithaca, New York, found it at once and 
heard it singing. It was a European Goldfinch, Carduelis carduelis, and a very 
gifted singer. Its song, which is unusually bright and clear, and very canary-like, 
was recorded the next day by Mr. Charles Brand, and is now in the files of the 
Albert R. Brand Bird-song Foundation collection. The bird has been very tame 
and has remained in approximately the same locality for nearly a week. Dr. 
Arthur A. Allen, Dr. P. P. Kellogg, and several student ornithologists from Cornell 
University have visited the place to see it. 

It is unlikely that the bird is an escaped one, since it is in excellent condition; 
it is perfectly at home in the open; it knows where to find food; and it was seen 
associating with American Goldfinches. Then, the bird has survived through a 
week, more or less, of severe rainstorms which have lasted as long as two days and 
one night. A cagebird most likely could not endure such severe conditions. 
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E. H. Eaton, in ‘Birds of New York’ (New York State Museum Memoir, no. | 
12) reviews the yearly records of European Goldfinches in New York since their 
introduction into the State in 1878. The last records that he gives are in 1900 
and 1901. Although Pearson's ‘Birds of America’ lists a bird from Ithaca seen 
in 1899, we find no records of this bird in the ‘Cayuga Fauna,’ which surely would 
have included it had it been known.—WILLIAM MontTacna, Cornell University, 
Ithaca, New York. 


Red Crossbill in the West Virginia Mountains.—During the summer of 1939, 
Dr. George M. Sutton and Maurice Brooks saw, and recorded (Wilson Bull., 52: 
36, 1940) the presence of Red Crossbills in the Cheat Mountains of Randolph and 
Pocahontas Counties, West Virginia. Although one bird was shot, it could not 
be found, thus making subspecific determination impossible. 

On the afternoon of June 15, 1940, the writers found a number of Red Crossbills 
on Gaudineer Knob of the Cheat range, and one bird, a young male, was secured. 
The birds were feeding on the new cones of spruce trees at elevations around 
4400 feet. 

The bird secured was not in full red plumage, the rump being bright vermilion 
red, and the breast with red streakings. The gonads were of intermediate size, 
and some evidence of molt was to be seen in the tail. Measurements were as 
follows: wing, 90 mm.; tail, 55; tarsus, 19; culmen, 17; depth of bill, 9. These 
dimensions all fall within the limits of Griscom’s (Proc. Boston Soc. Nat. Hist., 
41: 77-210, 1937) recently described northeastern race of the species, Loxia curvi- 
rostra neogaea. The length of the wing (90 mm.) places our specimen outside 
the limits of the putative southern Alleghenian race of the Red Crossbill, since 
Griscom gives the wing limits for these birds as 81-87 mm. Our bird is therefore 
the first representative of Loxia curvirostra neogaea to be recorded from West 
Virginia. The only other Red Crossbills recorded from the State are two indi- 
viduals, a male and a female, of Loxia curvirostra minor (Brehm), which were 
taken in Ritchie County on July 1, 1889. 

Among the other Red Crossbills which we saw on Gaudineer Knob on June 15 
were one or two brightly colored males, and one streaked juvenile bird which 
pursued a male as though it were begging food. Obviously, this is not sufficient 
evidence to indicate the local breeding of the birds, but the presence of crossbills 
in the Cheat Mountains during two successive years suggests the possibility that 
they may have bred locally. 

Brooks and Sutton (in the paper cited above) suggest three possible explanations 
to account for the presence of the birds in the West Virginia mountains. 

1. The birds may be vagrants from more northern points. However, their 
presence during two successive years, with no records known to the writers of 
notable southward movements of the birds in other sections, and with the evidence 
of streaked juveniles seen both years, tends to discredit this proposition. 

2. The birds may be stragglers from the mountains of Tennessee. If this were 
true our birds should correspond in measurements with the Tennessee birds which 
Griscom suspects may represent an unnamed race. It has been pointed out above 
that our single specimen falls well within the size limits of L. c. neogaea, but out- 
side the measurements (of the wing) given for the southern birds. 

$. The birds may represent a more or less permanent resident population in 
the Cheat Mountains system. In this connection it might be well to state that 
Brooks observed Red Crossbills in the Cheat Mountains during the summer of 
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1924, and on October 24, 1929. Since these were sight records it was not thought 
well to publish them. Mr. Brown Beard, a farmer of Bartow, West Virginia, 
near the Cheat system, informs us that during the winter of 1938 a crossbill was 
found dead near his home. Thus, with the 1939 and 1940 records, there is some 
evidence to show that Red Crossbills have occurred in the Cheat Mountains during 
five recent years. 

It should be noted that in no other portion of West Virginia is there such a 
vast expanse of good-sized spruce forest as in the Cheat area. Much of it is 
virtually unexplored, from the biological standpoint, and there is a fifty-mile 
expanse of mountain ridge which lies above 3500 feet. Throughout the region, 
Hermit and Olive-backed Thrushes, Olive-sided Flycatchers, Winter Wrens, Red- 
breasted Nuthatches, Brown Creepers, Golden-crowned Kinglets, Purple Finches, 
and several species of warblers of northern association are characteristic birds. 

One specimen certainly does not offer a basis for general conclusions, but the 
weight of evidence does indicate that these mountains may harbor a permanent 
Red Crossbill breeding population which has long been overlooked.—WiILL1AM A. 
Lunk, Fairmont, and Maurice Brooks, West Virginia University, Morgantown, 
West Virginia. 

Lark Sparrow in Maine.—Since records of the Lark Sparrow (Chondestes gram- 
macus) in Maine are not numerous, my observation of a female bird at Petit 
Manan Point, Washington County, on August 14, 1938, seems worthy of note. 
This bird was seen at close range with a binocular, but attempts to collect it 
were not successful. To the best of my knowledge, this species is known from 
only four other localities in Maine: sight records at Matinicus Island and at 
Monhegan Island (Forbush, Birds of Massachusetts, 3: 68-69, 1929); a bird banded 
at Bar Harbor (U. S. Biological Survey), and a specimen from Appledore Island 
(Auk, 54: 547, 1937). All these localities are on or surrounded by salt water.— 
Rosert C. McCLaNAHAN, U. S. Biological Survey, Washington, D. C. 


Recent records from Lake Ontelaunee, Pennsylvania.—The following recent 
sight records, all from Lake Ontelaunee, near Reading, Pennsylvania, are of un- 
usual interest. Two of the species observed appear to be unique for Eastern 
Pennsylvania and the others are sufficiently rare in this region to warrant publi- 
cation. 

GREATER SNow Goose (probably Chen hyperborea atlantica).—A single individual 
of this species appeared on the lake on November 12, 1938, and remained until 
January 1, 1939. This individual was seen by many local students, and was judged 
“probably atlantica” on the basis of its size compared with the ducks with which it 
associated. It was previously mentioned by C. Brooke Worth (Auk, 56: 329, 1939) 
who cites several previous Pennsylvania records, but omits mention of a flock of 
twenty-six seen flying southward at Hawk Mountain on October 30, 1938 (Maurice 
Broun and others). 

EuroPEAN WIipGEON, Mareca penelope.—The first local record of this species was 
a drake observed on the lake on May 8, 1937. I had an excellent view of this bird 
at close range and was attracted by its distinctive, clear whistled call. It was 
associated at the time with Black Ducks and Baldpates. 

On February 26, 1939, Charles Mohr and Samuel Guss reported two drakes of 
this species on a small dam at Moselem near the head of the lake. These were 
subsequently joined by still another (March 10), two at least continuing to fre- 
quent the Moselem Dam and Lake Ontelaunee until March 19, and one remained 
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until April 29, being seen by most of the local observers. These apparently con- 
stitute the only Eastern Pennsylvania records of this species. 

European TEAL, Nettion crecca.—On February 3, 1938, Maurice Broun, Edward 
Frey and I saw a drake European Teal with several Green-winged Teal (Nettion 
carolinense) at Peter’s Creek, a marshy brook which flows into Lake Ontelaunee. 
This remained in the same vicinity until March 6. At first I was under the im- 
pression that it was accompanied by a female of the same species, but later ob- 
servations convinced me that the female with which it was apparently paired was 
really a Green-winged Teal, since all the females in the band, after much quarrel- 
ing, eventually paired with the drakes of the other species. 

On March 1, 1939, a drake of this species appeared at the Moselem Dam, along 
with another specimen which appeared to be a hybrid between crecca and caroli- 
nense. The former was seen again on March 10, and 13, while the supposed 
hybrid remained until March 26. This latter individual showed the distinct black 
and white scapular edgings and contrasting head pattern of crecca, but also had 
a trace of the whitish vertical bar in front of the wing which is characteristic of 
carolinense. . 

I can find no other records of this species for Pennsylvania. The latter birds 
were also seen by several of the local students. 

ARKANSAS KiNGBIRD, Tyrannus verticalis—On September 18, 1938, following a 
period of heavy weather, Helen Y. Poole and I saw an Arkansas Kingbird feeding 
among the taller weeds on the shores of Lake Ontelaunee. Since we had the bird 
under observation at close range for at least half an hour, we were able to take 
note of all the characteristic markings of this species, with which I had previously 
become well acquainted in many parts of the West. So far as I am aware there 
are no other local records of this species.—Eart L. Poote, Reading Public Museum, 


Reading, Pennsylvania. 
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Todd’s ‘Birds of Western Pennsylvania.’—This sumptuous volume’ represents 
the fruition of a half a century of field observation on the author's part as well 
as a thorough acquaintance with other available sources of information concern- 
ing the bird life of the western mountainous half of Pennsylvania, an area which 
fifty years ago was regarded as “a virtual terra incognita, ornithologically speaking, 
whereas it is now better known than any area of similar size in the eastern 
United States.” In addition to his long familiarity with the birds of this region, 
the author brings to his task a wide acquaintance with the birds of other portions 
of eastern North America and elsewhere, so that in the light of this broad knowl- 
edge, he is able to speak with unusual breadth of view and long perspective. 

The chief purpose of the book is to extend our knowledge of the detailed dis- 
tribution of birds in eastern North America and to provide descriptive accounts 
of the birds of western Pennsylvania in the hope of stimulating a general interest 
in local ornithology. The treatment is thus admittedly from the ‘popular’ view- 
point. The introductory chapters provide brief descriptions of the topography 
and climate, the general aspects of the present bird life, and especially a valuable 
discussion of the distribution of breeding species and their relation to those 
factors. The author concludes that the old and long-accepted life-zone concept 
as formulated by Merriam and J. A. Allen is inadequate to express the facts of 
distribution. Rather there are represented two main contrasting categories of 
birds: those of chiefly austral distribution and those of more boreal affinities; 
while in their actual and potential distribution, each species is a law unto itself 
and each is controlled in its northward or southward range by its special require- 
ments, so that it is not possible to define life zones by means of groups of birds 
bound together by common needs of climate or other circumstances. With this 
conclusion, the reviewer is quite in agreement, and long ago expressed the same 
idea in regard to the distribution of mammals in New England. Of special value 
is the historical account of the region and its bird life for even fifty years ago there 
were still areas in western Pennsylvania that were under primeval evergreen forest 
and supported a number of more northern species of plants and animals; but with 
the intensive lumbering operations already then under way, these have now been 
largely destroyed, while disastrous forest fires have added to the ruin, with the 
result that there has been a retreat of the more northern types and an advance 
of the more southern, with many and wide changes in habitats and consequently 
in distribution. 

The body of the book takes up each species known from the area, giving its 
field characters, range, migration, and habits, written especially from the point 
of view of western Pennsylvania, while for the rarer species, the detailed records 
and references are given. The paragraphs on habits are well written and afford 
interesting accounts of the characteristic activities of the various species, without 
pretending to be detailed life histories. Those on migration bring together a 
multitude of scattered notes gathered from many sources while the notes on 
distribution and changes in populations are timely and particularly interesting. 
One might have wished, however, for more definite details in many cases, where 
estimates of numbers or counts of individuals would provide a firmer basis for 





1 Todd, W. E. Clyde. Birds / of Western Pennsylvania / 4to, xv + 710 pp., 2g pls., map, 
1940; University of Pittsburgh Press, Pittsburgh, Pennsylvania. $5.00 
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future comparisons than such vague terms as “rare” or “not uncommon.” For 
all that, the book provides a vast amount of interesting detail and gives a picture 
of the changes and present condition of bird life in the area covered that is of 
unusual value. The book, though of a larger size than convenient for a manual, 
is well gotten up, the double columns of print make reading of a wide page 
easier, the dull paper and the style of type are well chosen. There is a gazetteer 
of names and a carefully prepared bibliography as well as an index to bird names. 
In addition to an excellent topographic map of western Pennsylvania and a plate 
in black and white showing the appearance of certain raptorial birds, the work 
is embellished with twenty-two colored plates illustrating 118 species from draw- 
ings by Dr. George Miksch Sutton. Many of these, notably those of owls, are 
extremely good. The method of reproduction by aquatone gives a soft artistic 
effect, but often the figures, as a result, lose in sharpness, while others with con- 
siderable reduction lose most of their diagnostic value, as in the case of the small 
flycatchers and vireos in which the true values of the greens and shades of olive 
are quite lost. It would have been better in such cases to have had a few figures 
of natural size rather than many of miniature proportions, especially where the 
better-known species are familiar from other figures. All in all, the volume is an 
outstanding addition to the various State bird books now available.—G. M. ALLEN. 

Gabrielson and Jewett’s ‘Birds of Oregon’ at last provides that State with an 
adequate summary of its varied bird life to fill in the gap between the State 
ornithologies of Washington and California. It forms the second of the Oregon 
State Monographs sponsored by the Oregon State College for the purpose of arous- 
ing a wider interest in the study and preservation of the wildlife of the region. 
In this, no better choice of authors could have been made, for both have spent 
many years in private and official capacities investigating the birds of Oregon and 
have had the advantage of access to the vast amount of information gathered by the 
U. S. Biological Survey, the State Game Commission and many other sources. The 
book? has been written entirely by the senior author, but a large part of the task 
of checking records and literature has been assumed, they tell us, by the junior 
author. 

The opening pages provide a check-list of the birds of Oregon, with page ref- 
erences to the formal accounts in the body of the book, followed by a chapter in- 
tended for the general reader, on the varied activities of birds. The chapter on 
topography and life zones is especially interesting, for no less than five life zones are 
represented, from the Upper Sonoran of the lower parts of the State, to the 
Arctic-Alpine, on some of the higher mountain-tops. Three species of birds, the 
Hepburn’s and Gray-crowned Rosy Finches and the American Pipit, characterize 
the Arctic-Alpine islands, but the supposed presence of the White-tailed Ptarmigan 
within the State is shown to be with little doubt erroneous. The Coast Range and 
the Cascade Range cut the State into sections running north and south, at the 
same time controlling climatic features, from the heavy rainfall of the coast to the 
arid regions of the eastern part of the State. 

An interesting chapter is that reviewing the history of Oregon ornithology from 
the arrival of Lewis and Clark in 1805 down to the present time. The number 
of important works on this subject, however, is regarded by the authors as few. 
The fragmentary notes of earlier explorers and travellers do not indicate, as 





1 Gabriclson, Ira N., and Jewett, Stanley G. Birds of Oregon. 8vo, xxx + 650 pp., 1 col. 
and 97 half-tone pls., 20 text-figs., map, 1940; Oregon State College, Corvallis, Oregon. $4.25. 
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often supposed, that gamebirds were abundant in those days. Indeed, Townsend 
relates, that in September 1834, when he and Thomas Nuttall crossed the Blue 
Mountains, he was once forced to make a meal of rosebuds and on one occasion, 
upon returning to camp, was dismayed to find Nuttall and Captain Thing picking 
the last bones of an owl which he had shot that morning, intending to preserve 
it as a specimen! From Oregon, thirty-five species or races have been described 
as new and are separately listed with their type localities. 

The body of the book consists of the ‘Annotated List’ in which are given for 
each bird a brief description, and a statement of its general distribution and 
occurrence in Oregon, followed by a short account of its history, haunts, food and 
more obvious habits. One might have wished that this last item could have been 
amplified. An hypothetical list of thirty-three species, a full and well-prepared 
bibliography and an index of English names, conclude the volume. The many ex- 
cellent illustrations are from photographs of Oregon birds, mostly by the Finleys, 
Bohlman, Alex Walker and some others, with a colored frontispiece by Murie, 
that sets the tone of the book. Very wisely the publishers have made the volume 
of regular octavo size, rather than of extra height, but it was a pity that they 
found it necessary to use the heavy, shiny paper for the sake of the half-tones. As 
a good summary of the bird life of Oregon this volume should prove of great 
value in stimulating an interest in the birds of the State as well as providing 
much information.—G. M. ALLEN. 

Peters’s ‘Check-list of Birds of the World,’ Vol. 4, now issued, is uniform with 
the previous three volumes and extends the review of the genera and species of 
Recent birds to include the orders Cuculiformes (plantain-eaters and cuckoos), 
Strigiformes (owls), Caprimulgiformes (oilbirds and goatsuckers), and Apodiformes 
(swifts). As before, are included the original references to all generic, specific 
and subspecific names, with for the first a statement of the genotype, the method 
of its determination, and synonyms; furthermore, references to important papers 
on each group are given, while for every species and subspecies there is a careful 
statement of the range as at present determined. The treatment of the orders is 
brought down to the close of 1938, with a few later additions. 

Since these volumes form the only comprehensive survey of the birds of the 
world since Sharpe’s ‘Hand-list’ of some forty odd years ago, the comparison of 
figures as given by the author in his preface is interesting. For with the com- 
pletion of the Strigiformes in the present volume, all the groups covered by Sharpe's 
first volume (1899) have now been reviewed. In that volume are listed 830 genera 
and 3626 species, while in the corresponding groups as listed by Peters, are 569 
genera and 5106 ‘forms,’ a decrease of 261 in the number of genera but an increase 
of 1480 in species and subspecies. The large increase of nearly a third in the 
number of these latter is the result of active exploration and discriminative study 
during the intervening years; but the decrease in number of genera reflects espe- 
cially the critical and comprehensive study by Mr. Peters of the characters used as 
the basis of genera. In this he has shown admirable conservatism and frequently 
unites under a single genus closely related species which at various times have 
been given separate generic rank. He thus emphasizes the idea at the root of 
the Linnaean binomial system, that the generic name implies similarity and a 
relatively close relationship of the included members, whereas the specific name 
implies a dissimilarity in minor characters among related species. The tendency 
to extreme generic division, as the late Dr. Witmer Stone long ago pointed out, 

















582 Recent Literature = 


might eventually lead to giving generic rank to every specific type, the logical 
outcome of which would be a monomial nomenclature. For after all the genus 
is a more or less arbitrary division, depending on how much or how little one 
cuts off from a continuous line of evolution. 

Thus the present work’ is far more than a mere compilation, for Mr. Peters 
provides in these volumes a new estimate of the major groups and their sub- 
divisions which is in effect a revision of the genera of birds and in many cases 
of their component forms, as well as a reconsideration of the appropriate names 
as determined by the International Rules of Nomenclature formulated since 
Sharpe's time, and frequently leading to results different from his. It thus be- 
comes an invaluable tool as well as an indispensable work of reference for the 
systematic ornithologist, a work to be kept constantly at hand on his desk. For 
the benefit of those less familiar with current nomenclature, the addition of at 
least some of the familiar English names of birds would have been helpful in 
locating their modern Latin ones; while from the reviewer's point of view the 
abundant footnotes might better have been inserted in their proper connection 
in the body of the text, not only to obviate the difficulty of locating the small 
reference figures, but also as a saving in expense in making up the pages. The 
method of arrangement of the subspecies under their specific groups is not at first 
apparent but seems to be geographic from north to south instead of alphabetical, 
a method which may have certain advantages but makes more difficult the finding 
of any particular one in glancing over a series. A thorough index completes the 
volume. Four new subspecific names are given as substitutes for others found to 
be preoccupied. 

The obvious care with which the work has been done, the meticulous checking 
of references and original spellings, the compilation of ranges, and the well- 
balanced and thorough review of the various groups make this an unusually ac- 
curate and trustworthy guide and summary.—G. M. ALLEN. 

Howard on ‘A Waterhen’s Worlds.’—In this fine essay* of eighty pages, the 
author presents a summary of his minute observations on the behavior of the 
British Waterhen (Gallinula chloropus) during the breeding cycle, particularly 
with a view to analyzing the sequence of events and their relation to the bird's 
internal processes and to its perception of external objects, that is, primarily, its 
mate, other individuals of its kind, and the surroundings in which it lives. It 
is thus a study of behavior and an attempt to correlate actions with feelings 
evoked by these internal and external factors, both of which are variable and 
undergo progressive change. In this he studiously avoids the use of such stereo- 
typed terms as stimulus, action and reaction, conditioned reflex and other con- 
ventions of psychologists lest they imply too little or too much, but seeks to picture 
the “worlds” of perception and action in which the bird lives. These “worlds,” 
so far as concerns the breeding cycle he conceives as four: the “territory world” 
which comes first and in which the male bird seeks to maintain mastery over an 
area for the private use of the pair; then the “sexual world” which concerns the 
development of the gonads and is correlated with the gradual upward surge of 
feeling, at length culminating in coition and nesting; the “platform world” in 
which the center is the spot or spots selected by the birds as appropriate for the 





2 Peters, James Lee. Check-list / of the Birds of the World / Volume IV / 8vo, xii + 291 pp., 
1940; Harvard University Press, Cambridge, Mass. $4.00. 

2 Howard, Eliot. A / Waterhen’s / Worlds / large 8vo, ix + 84 pp., 2 pls., 1940; Cam- 
bridge at the University Press. The Macmillan Company, New York. Price 10s., 6d. 
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various ceremonies which both perform together or individually, leading eventually 
to nest building; and finally the “family world,” wherein all this behavior is 
abandoned and with the laying of the eggs, brooding and feeding activities are 
initiated. All these separate “worlds” form a connected whole that gradually 
unfolds. The author is led to the conclusion that the birds have “feelings” which 
are expressed in actions and are correlated with internal changes that proceed 
from moment to moment, as in the gonads, in the pituitary, and through the 
development of hormones, and so on. The discussion of these points is suggestive 
and restrained, and helps to give a picture not only of the visible activities and 
their results, but also of what goes on within the organism itself. Although we 
assume that birds have no power of abstraction in the human sense, there is never- 
theless evidence of “perception . . . involving reference, memory, and expectation” 
but in which “the past is perceived as present, and lived in as present, and is the 
basis of expectation and seeking.” 

The book is apparently designed for the general reader as a study in bird psy- 
chology, but the descriptive account is perhaps too much beclouded with argu- 
mentation to be perfectly clear. It is beautifully printed, and with its wide- 
margined pages, and the excellent figures of its two plates, presents a tempting ap- 
pearance and forms another distinguished contribution by the author to this 
subject.—G. M. ALLEN. 

Berry on Wild Geese and Wild Duck in Scotland.—This report’ forms the 
second volume of the International Wildfowl Inquiry, and is an investigation of the 
status and distribution of wild geese and ducks in Scotland. The need for this 
was “primarily suggested by the very unsatisfactory condition which prevailed in 
the United States” of recent years. For it appears that a similar situation may very 
soon be expected in Europe “and indeed, throughout the earth,” unless steps are 
taken before it is too late to counteract in some measure the many adverse factors 
now affecting populations of these much-sought gamebirds. Potent new factors 
are the effectiveness of modern arms, and the increased use of automobiles, power 
boats and other means of quick transportation, resulting in far greater destruction 
and disturbance of the birds than in former times. Many other unfavorable con- 
ditions result from constant changes wrought by man. 

Commencing on the west coast of Scotland and proceeding north and east, brief 
statements are given concerning each of the twelve Scottish physiographic or 
‘faunal’ areas, and the kinds of waterfowl occurring. Following this introductory, 
the various species are taken up in turn and a general review of the past and 
present status and changes in abundance or habits, is given, with a summary state- 
ment for each. Thus it appears that the Graylag Goose is now in danger of ex- 
tirpation as a breeding bird in Scotland. On the other hand the Pink-footed 
Goose has shown a remarkable increase in the number of visiting birds in recent 
years, probably as a result of increase on the Greenland breeding grounds; indeed, 
the species has lately become a breeding bird in Iceland. The Canada Goose was 
introduced in Scotland over a century ago, and owing to its wariness still main- 
tains itself in small numbers, and at the same time has largely lost its migratory 
habits. There is much interesting information concerning the reciprocal effects 
of various new factors. Thus in some cases the destruction of rabbits as pests 





1 Berry, John, Ph.D., F.R.S.E. International Wildfowl Inquiry / Volume II / The Status 
and Distribution / of / Wild Geese and Wild Duck / in Scotland / §8vo, xiii + 190 pp., 4 
pls., map, 1939; Cambridge University Press, The Macmillan Co., New York City. $3.25. 














| Auk 
584 Recent Literature [ ae : 


affects the number of Shelducks that depend in part on rabbit burrows for nesting 
sites; drainage of swamp areas renders them unsuitable for breeding ducks; the 
protection of newly planted forests by surrounding them with rabbit-proof fencing 
of wire netting may result in the death of ducklings hatched inside the area that 
are unable to get through to water. The increase of Black-backed Gulls in recent 
years has reduced the numbers of young ducks and geese which these birds per- 
sistently harry. In one case a large island where predators were formerly kept 
in check, became infested with Hooded Crows when this protection stopped, with 
the result that most of the eggs or young of breeding ducks were destroyed by them. 
Pike, on inland waters, take great toll of young ducklings as well as of salmon in 
young stages, but in turn are kept partly in check by mergansers, which often 
have a beneficial effect in preventing too great an increase of these predatory fish. 
The many human factors involved are also discussed. One general conclusion is 
clear, that overshooting and disturbance of nesting birds have great effect in 
lessening the numbers of these gamebirds. 

The report is valuable in its detailed observations, and in affording a prelimi- 
nary survey of the situation in Scotland. By calling attention to the importance 
of immediate steps for the safeguarding of both resident and transient species, it 
points the way to further surveys in other areas and brings forcibly to view the 
duty of the present generation if there is to be a supply of geese and ducks in the 
future. Although the author tells of many counts of flocks made, practically no 
figures are given, but instead general terms are used to indicate degree of abun- 
dance, lest such figures might “prove detrimental to the best interests of wildfowl 
conservation”; nevertheless they would have given a better basis for future com- 
parisons, even though admittedly only approximate. The value of this report in 
presenting the needs of the present situation and sounding a note of warning ere 
it is too late to put remedial measures in effect, cannot be overestimated. The 
encouraging thing is that these needs are now recognized.—G. M. ALLEN. 

Clarke’s ‘Great Wings and Small.’—Birds play an increasingly large part in the 
literature of the present day and it is an encouraging sign of our times that a busy 
public finds ornithological observation and study a welcome recreation. For 
this reason the present gathering’ of twenty-nine selections from as many modern 
authors will doubtless have a wide appeal to the general reader as well as to bird- 
lovers in particular. Miss Clarke has in previous volumes offered compilations of 
cat, dog, and horse stories, and now without the usual apologies, presents a selection 
of essays on wild birds from popular writers of our day. These are arranged 
alphabetically by authors, beginning with Jacob Bates Abbott on ‘Vanishing 
Americans,’ and closing with Mabel Osgood Wright’s ‘Feathered Philosophers.’ The 
series includes articles by such popular writers as William Beebe, John Burroughs, 
W. H. Hudson, Cherry Kearton, John Muir, T. Gilbert Pearson, E. A. Preble and 
E. T. Seton, together with a number of essays by less well-known persons. The 
subjects cover such diverse matters as bird protection in America, the observa- 
tion of tropical pheasants and birds of paradise, habits of terns and penguins, 
an appeal for the Bald Eagle and a timely protest*against the destruction of the 
Florida Everglades. There is even a tale by Mark Twain, ‘Baker's Blue-Jay Yarn,’ 
that perhaps is remembered by few. While some of the selections are of a more 
serious nature, and others are admittedly humor, the general appeal is the ‘an- 





1 Clarke, Frances E. (compiler). Great wings / and small / Bird stories of our day / §8vo, 
xii + s32 pp., Jume 1940; The Macmillan Company, New York. $2.50. 
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thropomorphic’ one. Apart from the better-known authors, whose essays are 
taken from their published books, a number of the articles are reprinted from 
current magazines which are less available, so that it is a distinct advantage to have 
them in more permanent form. All these are properly credited, but it would have 
been helpful if full bibliographic citations of each had been given. There is no 
preface nor are there illustrations or even an index. Since the work is purely a 
compilation, any errors are to be laid at the door of the separate authors. It 
is unfortunate therefore that on the very first page, the death of the last Pas- 
senger Pigeon in the article by Abbott, is said to have been “in the early 1920's” 
instead of in 1914. On the whole, however, there is little to criticize. The col- 
lection presents an interesting lot of essays of an obviously ‘popular’ nature and 
at the same time indicates what sort of writing has a general appeal; while in 
once more bringing before the ornithological reader various forgotten or overlooked 
passages, it performs a distinct service and provides good reading.—G. M. ALLEN. 

Knopfii’s Birds of Switzerland, Part 17.-The seventeenth part of this treatise’ 
on the birds of Switzerland now appears under the authorship of Dr. Walter 
Knopfli, and covers the ducks, geese, and swans (Anseriformes) and the pelican 
and cormorants (Pelecaniformes) found in that republic. The work was actually 
undertaken many years ago, by Fatio and Studer as an elaboration of their Cata- 
logue of Swiss Birds of 1892; the present author has carried on the last two parts, 
and if circumstances permit, will complete it with the issue of one more part to 
cover the gulls, terns and divers. For each of the species synonyms are given with 
often a discussion of common names, ancient and popular, followed by a well- 
written account of the habits, occurrence and migration, and particularly the 
breeding and distribution in Switzerland. It thus forms a general summary of the 
local bird-life in the groups covered, while the numerical statistics given for 
many of the ducks will afford useful material for future comparisons. 

It is interesting to note the number of instances in which ducks that have ob- 
viously been introduced and doubtless have escaped from ornamental collections of 
waterfowl, have become feral and seem now more or less established. Thus the 
American Wood Duck is now a nesting species in Switzerland, though in small 
numbers, while the Mandarin Duck and the Muscovy Duck frequently have been 
taken in a feral state. 

With the work now so near completion, we may hope that the present difficult 
conditions will not too long delay the appearance of Part 18, for the local value 
and usefulness of this treatise for ornithologists and game administrators is ob- 
vious.—G. M. ALLEN. 

Delapchier’s ‘Petit Atlas des Oiseaux.’—This attractive little volume® is the 
first of a projected series of four brochures, designed to awaken a greater popular 
interest in birds and at the same time to serve in a measure as a pocket-guide to 
the species commonly met with in France and the immediate region of central 
Europe. In a brief foreword M. Berlioz commends the work to students of biology 
as well as to those having a general interest in birds, for there are few such guides 
available in France in comparison to those published in other European countries 
such as England and Germany. 

In his introductory pages the author follows the older classification, dividing the 

1Knopfli, Walter. Les Oiseaux de la Suisse . . . XVIIe livraison: Anatidae, Pelecanidae, 
Phalacrocoracidae. 8vo, pp. i-x, 3607-3874, 1939; Berne and Geneva. Georg & Cie. 

2Delapchier, L. Petit Atlas des Oiseaux. I. Passereaux. Small 8vo, 40 pp., 16 colored 
plates and cover-plate, 1940; N. Boubée 4: Co., 3 Place Saint-André-des-Arts, Paris (Ge), France. 
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class Aves into three subclasses, Carinatae, Ratitae, and Impennes, and listing under 
the first of these twenty-two orders, with brief characterization. It is therefore 
unfortunate that in a work designed for popular use, he does not follow the more 
generally accepted groupings but makes separate orders of the gulls, and of the 
auks and their relatives, while combining the grebes and the loons into one. More- 
over, there is lack of uniformity in using the current ordinal termination ‘-iformes’ 
for some, while retaining such terms as Steganopodes for the Pelicaniformes and 
Pygopodes for the loons and grebes. 

The rest of the introduction is devoted to a part of the Passeriformes, with a 
short account of their distinguishing characters and those of some twenty-eight of 
the important families, each of which is illustrated by all or part of the figures on 
a colored plate. Finally there is a list of the species commonly to be met with in 
France, Belgium, and Switzerland, with a few lines to each, giving the French and 
Latin name, a reference to the colored figures at the back of the book, a few words 
of description, the typical habitat and status. The seventeen colored plates (in- 
cluding the cover design) are by the author and depict nearly 120 species of 
European birds with a selection of exotic species to illustrate types of passerine 
birds not found in France, such as the birds-of-paradise, the tanagers or the 
weaverbirds. A few North American species such as the American Robin and the 
Cardinal are included. These are excellent, if more or less conventional, and 
are beautifully reproduced. As an attractive general and local introduction this 
series when complete, should have a popular appeal, while one cannot help but 
admire the spirit of the author and publisher in issuing a bird-guide of this nature 
in a time of national stress.—G. M. ALLEN. 

Trautman’s ‘Birds of Buckeye Lake, Ohio,’ gives a detailed picture’ of the bird 
life of this lake and its bordering territory, together with an outline of its geo- 
logical history since late pleistocene times and a resumé of the changes that have 
taken place since the coming of white men. The author’s aim has been to sum- 
marize our knowledge of the past and present avifauna as a basis for further 
comparative studies in years to come and to provide useful information as a 
guide for further developments in the area. 

The region studied is about ten miles long and covers some forty-four square 
miles. One of the first white explorers was Christopher Gist in 1750. By 1820, 
several small towns had arisen within twenty miles of the ‘Great Swamp’ as the 
lake was then called, and the clearing of forests and establishment of farms had 
already begun in the region. From the meager information available the author 
reconstructs a view of the vegetation then prevailing with its important species 
of birds, and has traced so far as possible the sequence of changes that have taken 
place with deforestation and agriculture, the construction of roads and growth of 
settlements. The period from 1821 to 1890 saw the greatest exploitation of game, 
the extirpation of Wild Turkey and Passenger Pigeon, the decrease of forest- 
nesting species and upland gamebirds, the destruction by market gunners. Later 
changes are outlined down to the present time. 

Succeeding chapters analyze the seasonal occurrence of birds, and their ecological 
and nesting succession in the swamp lowlands, while the body of the work gives 
a detailed account of the species and subspecies of birds now inhabiting the area, 
their migrations, nesting and food habits, present and past status, with par- 





1 Trautman, Milton B. “The Birds of Buckeye Lake, Ohio.” Misc. Publ. Mus. Zool., Univ. 
of Michigan, no. 44, 466 pp., 15 pls., 2 maps, May 7, 1940. $2.50. 
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ticular records for the less-common forms. A full list of the literature and separate 
indices to English and Latin names of the plants and animals mentioned, con- 
clude the volume. The illustrations show for the most part some of the dif- 
ferent types of situations in the area, lake, swamp, open or wooded country. 

In a strictly faunal work of this kind, it might have been better to follow the 
current edition of the A. O. U. ‘Check-list’ in the use of Latin names of birds 
rather than to adopt without explanation various less-familiar ones since suggested. 
However, this is an excellent summary of the local avifauna, past and present, 
and presents a mass of well-arranged data on the occurrence and habits of the 
birds of a selected small area that will prove of great value. An unusual feature 
of importance is the series of figures giving actual counts of species of birds, which 
will thus give a definite basis for future comparison.—G. M. ALLEN. 


PERIODICAL LITERATURE 


Atcorn, J. R. New and noteworthy records of birds for the State of Nevada. 
Condor, 42: 169-170, May 15, 1940. 

Aun, A. E. Iceland Gull at Fort William, Ontario. Canadian Field-nat., 54: 74, 
May 1940. 

ANDERSON, Bruce. Multiple nest-building. Emu, 39: 287, Apl. 1, 1940. 

ANON. In memoriam, Witmer Stone (1866-1939). Proc. Acad. Nat. Sci. Philadel- 
phia, 91: 415418, 1940. 

ARNOLD, E. L., AND MACLAREN, P. I. R. Notes on the habits and distribution of 
the White-tailed Eagle in N. W. Iceland, 1939. British Birds, $4: 4-11, pl. . 
figs., June 1940. 

BENson, C. W. Further notes on Nyasaland birds (with particular reference to 
those of the Northern Province).—Part I. Ibis, (14) 4: 257-298, pls. 1-8, Apl. 
1940.—Many ecological notes. 

Bonn, R. M. Food habits of Horned Owls in the Pahranagat Valley, Nevada. Con- 
dor, 42: 164-165, May 15, 1940.—Only a little over three per cent of the food 
identified was birds 

BrapLey, Hazec L. A few observations on the nesting of the Eastern Chipping 
Sparrow. Jack-pine Warbler, 18: 35-46, pls. 7-8, Apl. 1940. 

BRAUND, FRANK W., AND McCuLtacu, E. P. The birds of Anticosti Island, Quebec. 
Wilson Bull., 52: 96-123, map, June 1940.—The following new insular races are 
described: Penthestes atricapillus aldrichi, Certhia familiaris anticostiensis, and 
Geothlypis trichas pelagitis. 

BriGHAM, Epwarp M., Jr. Report of the spring meeting of the Michigan Bird 
Banders Association. Jack-pine Warbler, 18: 47, Apl. 1940. 

Bropkors, Pierce. A southern race of the Jacana. Proc. Biol. Soc. Washington, 
52: 185-186, Dec. 15, 1939.—Jacana spinosa dorsalis described. 

Bryant, C. E. Photography in the swamps: The Eastern Swamp-hen. Emu, 389: 
288-292, pls. 39-40, Apl. 1, 1940. 

Burtcu, Verpi. Nesting of the Cerulean Warbler. Odlogist, 57: 44-45, Apl. 1940. 

CARPENTIER, C. J., AND Estt, — Notes de Mai 1939 au Camp de Sissonne (Aisne). 
Alauda (3) 11: 175~180, 19389.—Wartime notes. 

Cave, F. O. New races of a francolin and a lark from the southern Sudan. Bull. 
British Ornith. Club, 60: 96-97, June 26, 1940.—Francolinus africanus stantoni and 


Mirafra hypermetra kathangorensis. 




















588 Recent Literature ay 


CHASEN, F. N. A new race of Rock-thrush from the Malay States. Bull. British 
Ornith. Club, 60: 97-98, June 26, 1940.—Monticola solitarius madoci. 

Cuawner, E. F. Owls as aviary birds. Avic. Mag., (5) 5: 109-113, pl., May 1940. 

CuIsHoLM, E. C. A five weeks’ biological survey of the Peak Hill district, N. S. W. 
Emu, 39: 267-272, Apl. 1, 1940. 

CriarkE, C. H. D. A biological investigation of the Thelon Game Sanctuary. Bull. 
Nat. Mus. Canada, Dept. Mines and Resources, no. 96, iv + 135 pp., 25 pls., 4 
maps, 1940.—Annotated list of birds, pp. 39-62. 

CoLquHoun, Maurice. A note on song and the breeding cycle. British Birds, 34: 
12-14, June 1940.—Suggests that in some cases because of efficiency or on account 
of isolated territory, certain males may sing little if at all. 

Cowan, IAN McTaccart. Pentadactyly in a Spotted Sandpiper. Murrelet, 21: 6, 
fig., Ap]. 30, 1940.—A duplication of digit 1 not an atavism. 

DE SCHAUENSEE, RODOLPHE Meyer. See Mayr, Ernst, and — 

DE SCHAUENSEE, RODOLPHE MEYER, AND RIPLEY, SIDNEY DILLON. Zoological results 
of the George Vanderbilt Sumatran Expedition, 1936-1939. Part I.—Birds from 
Atjeh. Proc. Acad. Nat. Sci., Philadelphia, 91: 311-368, pls. 14-22, map, May 23, 
1940.—With many field notes by Ripley and colored figures of new forms. 

DE SCHAUENSEE, RODOLPHE MEYER, AND RIPLEY, SIDNEY DILLON. Zoological results 
of the George Vanderbilt Sumatran Expedition, 1936-1939. Part III.—Birds from 
Nias Island. Proc. Acad. Nat. Sci., Philadelphia, 91: 399-413, pls. 23-24, May 24, 
1940.—Includes description of four new island races. 

Dewar, J. M. Identity of specialized feeding-habits of the Turnstone and the 
Oyster-catcher. British Birds, 34: 26-28, July 1, 1940.—Methods of overturning 
limpets are the same in both birds. 

Dorninc, Hetnricu. Einige Daten ueber die Orientalische Lachtaube (Streptopelia 
decaocto decaocto Friv.). Aquila, 42-45: 244-246, 1940. 

DorninGc, HEInricH. Einige Daten zur Ornis von Budapest. Aquila, 42-45: 247- 
250, 1940. 

Down, ANNA. Baby birds and their antics. Nature Notes (Peoria, Illinois), 7: 
154-155, June 1940. 

EMERSON, JOHN L. The relation of Nebraska shelterbelt plantings to the State’s 
wild life. Nebraska Bird Review, 8: 30, May 8, 1940.—Increase of birds in 
planted areas. 

EncstroM, Hucu R. 1939 Minnesota nesting records. The Flicker, 12: 9-15, 1940. 

FAvALoro, NorMAN. The Spotted Bower-bird in Victoria. Emu, 39: 273-277, Apl. 
1, 1940. 

FisHER, JAMEs. The status of the Fulmar in the British Isles. Bull. British Ornith. 
Club, 60: 87-89, June 4, 1940.—Since 1878 the number has nearly trebled, and 
instead of a single breeding colony (St. Kilda) there are now at least 197. The 
cause of this increase is still obscure. 

Freeman, R. B. On the birds of the islands of Oigh-Sgeir and Causamul, north 
Uist. British Birds, 33: 330-332, May 1, 1940. 

GABRIELSON, IRA N. The refuge program of the Biological Survey. Bull. Mass. 
Audubon Soc., 24: 81-85, June 1940. 

Gmurarp, E. T. Descriptions of seven new birds from Venezuela. Amer. Mus. 
Novitates, no. 1071, 13 pp., June 5, 1940. 

GLENNY, Frep H. A systematic study of the main arteries in the region of the 
heart. Aves. Anat. Record, 76: 371-380, 10 figs., Apl. 1940. 





























Vol. 57 Recent Literature 589 
1940 


GRANT, C. H. B., AND MACKWORTH-PRAED, C. W. Notes on eastern African birds. 
Bull. British Ornith. Club, 60: 84-86, May 3, 1940. 

Grant, C. H. B., AND MACKworTH-PRAED, C. W. A new genus of African Swamp 
Warbler. Bull. British Ornith. Club, 60: 91-92, June 26, 1940.—Calamonastides, 
type Chloropeta gracilirostris Grant. 

Grant, C. H. B., AND MACKworTH-Pragp, C. W. New races of flycatchers from 
Eastern Africa. Bull. British Ornith. Club, 60: 92-93, June 26, 1940.—Batis 
orientalis lynesi, Sinkat, Red Sea province; Tchitrea perspicillata ruwenzoriae, 
Ruwenzori; T. plumbiceps violacea, Fort Hill, Nyasaland. 

GRANT, C. H. B., AND MACKWORTH-PRAED, C. W. Notes on East African birds. Bull. 
British Ornith. Club, 60: 99-105, June 26, 1940.—On the status of Caprimulgus 
mossambicus and on the races of Tchitrea. 

GREEN, Horace O. Northern Seaside Sparrow. Odlogist, 57: 41-42, Apl. 1940.— 
Nesting at Revere, Massachusetts, in 1935. 

GRESCHIK, EuGEN. Ueber die in Ungarn vorkommenden Gimpel. Aquila, 42-45: 
239-243, 1940. 

GRESCHIK, EvucEeN. Blutausspritzende Kafer in der Nahrung unserer Végel. 
Aquila, 42-45: 613-627, 1940. 

GrirFin, WittiamM W. A Purple Gallinule record from northern Georgia. The 
Oriole, 5: 14-15, June 1940. 

GriFFIN, WILLIAM W. Seasonal notes from Atlanta. The Oriole, 5: 17-18, June 1940. 

Griscom, Luptow. New England migration flyways. Part II. Bird-lore, 42: 259- 
264, June 1940. 

GriscoM, LuDLOW, AND OTHERS. The season. CXXXII. February 15 to April 15, 
1940. Bird-lore, 42: suppl., 298-312, June 1940. 

HALL, L. A. Report on the Hawaiian Owl. Odlogist, 57: 54-55, May 1940.—On 
Asio accipitrinus sandwichensis. 

HAMILTON, ANNE P. White-crowned Sparrow in northwest Georgia. The Oriole, 
5: 18, June 1940. 

HANN, Harry W. Polyandry in the Oven-bird. Wilson Bull., 52: 69-72, June 
1940.—A case of two males attending the same female and feeding the nest young. 

HANNA, Witson C. Siberian Peregrine Falcon in North America. Condor, 42: 166- 
167, 2 figs., May 15, 1940.—Falco peregrinus calidus from near Cape Prince of 
Wales, Alaska, is an addition to the North American list. 

Harrison, B. Guy. A visit to the Magdalen Islands. Bull. British Ornith. Club, 
60: 75-80, May 3, 1940.—With notes on birds seen. 

HEATON, Harry L. Finds Yellow Rail difficult. Odlogist, 57: 39-40, Apl. 1940.— 
Nesting in Mono Co., California. 

HENDRICKS, BARTLETT. Winter in the Berkshires. Bull. Mass. Audubon Soc., 24: 
89-90, June 1940 

Hinpwoop, K. A. Notes on the distribution and habits of the Jacana or Lotus- 
bird. Emu, 39: 261-267, pls. 34-37, Apl. 1, 1940. 

HopkKINsON, E. Latham as a bird-fancier. Avic. Mag., (5) 5: 128-184, May 1940. 

Horsky, L. O. An unusual winter concentration of ducks along the Missouri River. 
Nebraska Bird Review, 8: 9-10, May 8, 1940. 

Hype, A. Smney. The ecology and economics of the birds along the northern 
boundary of New York State. Roosevelt Wildlife Bull., 7: no. 2, 61-215, map, 
Oct. 1939. 














——— 


—— 








590 Recent Literature — 


JAnnone, Gruserre. Note etologiche sul Corvultur crassirostris Riippell (Aves) 
quale predatore delle cavallette in A. O. 1. Boll. di Idrobiol., Caccia e Pesca Afr. 
Orient., 1: 107-112, Jan. 1, 1940.—Value of this bird in destroying locusts. 

Jones, Freperic Woop. The White-breasted Petrel of southern Australia. Emu, 
$9: 277-278, Apl. 1, 1940. 

KALMBACH, E. R. Economic status of the English Sparrow in the United States. 
U. S. Dept. Agric., Tech. Bull., no. 711, 66 pp., 3 pls., June 1940.—About one-fifth 
of the food taken by adult birds represents services beneficial to man, a little 
over half is of injurious effect. The bird is an agent in transmission of certain 
poultry parasites and diseases. 

KLEINER, ANDREW. The death of a famous goose. Avic. Mag., (5) 5: 140-141, June 
1940.—The survivor of a pair of geese that have lived in the zoo at Budapest since 
at least 1927, died in January 1940. The identity of the bird has been much 
discussed; probably it is Anser neglectus, the near affinities of which are still in 
doubt. 

KLEINER, ANDREAS. Systematische Studien tiber die Corviden des Karpathen-Beckens, 
nebst einer Revision ihrer Rassenkreise. I. Pica pica L. Aquila, 42-45: 79- 
140, 1940. 

KLEINER, ANDREAS. Systematische Studien ueber die Corviden des Karpathen- 
Beckens, nebst einer Revision ihrer Rassenkreise. II. Garrulus glandarius L. 
Aquila, 42-45: 141-226, 1940. 

KLEINER, ANDREAS. Erganzung zur systematischen Revision des Eichelhihers. Aquila, 
42.45: 542-549, 1940.—New forms: Garrulus glandarius zervasi of Lesbos; G. g. 
chiou from Chios Island; G. g. samios from Samos. 

KLEINER, ANDREAS, ZsAK, Z., AND KaszaB, Z. Die landwirtschaftliche Bedeutung des 
Fasans auf Grund der Nahrungsuntersuchung im Jahre 1937-38. in Ungarn. 
Aquila, 42-45: 627-650, map, 1940.—Economically the Pheasant is an asset on 
account of its destroying noxious insects. 

KoTLAN, ALEXANDER. Beitrag zur Kenntnis der Parasiten-fauna der einheimischen 
Fasane. Aquila, 42-45: 650-657, 1940.—External and internal parasites of the 
Pheasant, in Hungary. 

LasitTe, ANprE. Considérations sur quelques oiseaux observés dans le pays Drouais 
pendant l’année 1938. Alauda, (3) 11: 226-235, 1939. 

Lack, Davip. The behaviour of the Robin. Population changes over four years. 
Ibis, (14) 4: 299-324, 2 figs., Apl. 1940. 

Lamiay, J. C. The effect of war conditions and severe winter on the waterfowl 
collection at Lindores, Fife. Avic. Mag., (5) 5: 139-140, June 1940. 

Lamtay, J. C. Important points in the rearing of ducks. Avic. Mag., (5) 5: 158- 
160, June 1940. 

LaRRISON, Eart J. The Anthony Green Heron in the State of Washington. Mur- 
relet, 21: 1-3, Apl. 30, 1940. 

LaTHAM, Roy. Long Island, N. Y. notes. Odlogist, 57: 58-59, May 1940. 

LAURENT, GASTON, AND MOUILLARD, BERNARD. Les oiseaux de le région de Saint- 
Dié. Liste des oiseaux capturés et observés au cours de vingt années 1918-1938. 
Alauda, (3) 11: 104-174, 1939.—Many notes of occurrence and migration. 

Leacu, E. P. Recovery of marked birds. British Birds, 34: 36-43, July 1, 1940. 

LENDON, ALAN. Parrakeet breeding in 1939. Avic. Mag., (5) 5: 114-122, May 1940. 

Lewis, Mary F. W. Okeechobee winter-trip. Bird-lore, 42: 236-242, June 1940.— 
Figures of Limpkin on nest and ibis. 


Vol. 87) Recent Literature 591 


1940 


LONNBERG, Einar. En intressant andbastard. Fauna och Flora, 49-56, fig. 1940.— 
Hybrid between Nyroca ferina and the Rose-billed Duck, Metopiana peposaca. 
Low, G. CARMICHAEL. A hybrid Gadwall and Wigeon. Bull. British Ornith. Club, 

60: 80, May 3, 1940 

Lowe, WitLoucHsy P. How do large raptorial birds hunt their prey? Ibis, (14) 
4: 331-333, Apl. 1940. 

LupLow, CHARLES S. Some 1938 bird observations made at Red Cloud, Webster 
County. Nebraska Bird Review, 8: 4-9, May 8, 1940.—Migration notes. 

Lupwic, C. C. Returns from banded Great Blue Herons. Jack-pine Warbler, 18: 
46-47, Apl. 1940. 

Lupwic, C. C. Breeding record of the Wilson's Phalarope in Michigan. Jack-pine 
Warbler, 18: 49, pl. 9, Apl. 1940. 

MACDONALD, J. D. Notes on African birds. Ibis, (14) 4: 340-342, Apl. 1940.— 
Describes Eremomela badiceps fantiensis from the Gold Coast and reviews races 
of Sylvietta brachyura. 

MACDONALD, J. D. Notes on African birds. Bull. British Ornith. Club, 60: 82-84, 
May 3, 1940.—Status of Chloropeta similis and Dryoscopus gambensis nyansae. 
MACDONALD, J. D. A new race of Orange Thrush from the Sudan. Bull. British 
Ornith. Club, 60: 98, June 26, 1940.—Geokichla piaggiae hadii from Dongotona Mts. 
MACKWORTH-PRAED, C. W., AND GRANT, C. H. B. Systematic notes on East African 
birds.—XXV. Ibis, (14) 4: 325-328, Apl. 1940.—On the races of Chlorcichla 

flaviventris and Alseonax minimus. 

MaAcpPHERSON, A. Hotte. Birds of inner London. British Birds, 38: 326-829, May 
1, 1940. 

MANSON-BAnR, P. H., AND MaAvrocorpato, J. G. Hair-ball in the stomach of a 
Peregrine. Bull. British Ornith. Club, 60: 80-81, May 3, 1940.—The ball was of 
rabbit fur, a result of failure of the “casting mechanism.” Rabbit is not a normal 
food of this hawk 

Mason, C. Russet. Attract birds with food plants. Bull. Mass. Audubon Soc., 
24: 61-68, May 1940. 

Mayaup, Nozt. Notes sur la Chouette hulotte. Alauda, (3) 11: 211-225, 1939.— 
Geographic variation in this owl. 

Mayaup, Noét. Commentaires sur l’ornithologie francaise (suite). Alauda, (3) 
Il: 236-255, 1939 

Mayr, Ernst. Speciation phenomena in birds. Amer. Naturalist, 74: 249-278, 
June 1940. 

Mayr, ERNST, AND DE SCHAUENSEE, R. M. Zoological results of the Denison-Crockett 
Expedition to the South Pacific for the Academy of Natural Sciences of Phila- 
delphia, 1937-1938. Part I—The birds of the island of Biak. Proc. Acad. Nat. 
Sci. Philadelphia, 91: 1-37, pls. 1, 2, June 23, 1939. 

Mayr, ERNST, AND DE SCHAUENSEE RODOLPHE MEYER. Zoological results of the Deni- 
son-Crockett South Pacific Expedition for the Academy of Natural Sciences of 
Philadelphia, 1937-1938. Part IV.—Birds from northwest New Guinea. Proc. 
Acad. Nat. Sci. Philadelphia, 91: 97-144, 1940.—Includes a list of the collection 
and describes four new races 

Mayr, ERNST, AND DE SCHAUENSEE, RopotpHE Meyer. Zoological results of the 
Denison-Crockett South Pacific Expedition for the Academy of Natural Sciences 
of Philadelphia, 1937-1938. Part V.—Birds from the western Papuan Islands. 
Proc. Acad. Nat. Sci. Philadelphia, 91: 145-163, 1940.—With descriptions of three 
new subspecies. 
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McCartNEY, EucENE S. Greek and Roman references to the netting of quail mi- 
grating across the Mediterranean Sea. Papers Michigan Acad. Sci., Arts, and Lett., 
25: 543-552, pls. 1-3, 1940.—Summary of ancient accounts, and notes on modern 
methods of trapping. 

McLEan, Coin. Breeding of the Cape Teal in captivity. Avic. Mag., (5) 5: 151- 
153, June 1940. 

McCutxacu, E. P. See Braund, Frank W., and — 

MEINERTZHAGEN, R. Autumn in central Morocco.—Part II. Ibis, (14) 4: 187-234, 
Apl. 1940. 

MICHENER, HAROLD, AND MICHENER, JOSEPHINE R. The molt of House Finches of 
the Pasadena region, California. Condor, 42: 140-153, chart, May 15, 1940. 

MILLER, ALDEN H. A transition island in the Mohave Desert. Condor, 42: 161-163, 
May 15, 1940. 

Mitter, Love. A new Pleistocene turkey from Mexico. Condor, 42: 154-156, 2 
figs. May 15, 1940.—Meleagris crassipes, based on a small spurred tarsus from 
Nuevo Leon. 

MILON, PH. Quelques observations de printemps dans la région de Haguenau. 
Alauda, (3) 11: 99-103, 1939. 

MoLnAr, Béta. Drosselrohrsinger und Kuckuck. Aquila, 42-45: 250-264, 1940. 

Moopy, A. F. Shovelers. Avic. Mag., (5) 5: 137-138, pl., June 1940. 

Moopy, A. F. Keeping Wild Geese. Avic. Mag., (5) 5: 153-154, June 1940. 

Moreau, R. E. Numerical data on African birds’ behaviour at the nest. II. Psali- 
doprocne holomelaena massaica Neum., the Rough-wing Bank-martin. Ibis, (14) 
4: 234-248, Apl. 1940. 

Morrison, ALASTAIR. Brief notes on the birds of southern Chile. Ibis, (14) 4: 
248-256, Apl. 1940. 

Moustey, Henry. Further notes on the nesting habits of the Virginia Rail. Wilson 
Bull., 52: 87-90, 2 figs., June 1940. 

Munro, J. A. Food of the Sharp-shinned Hawk. Condor, 42: 168-169, May 15, 
1940.—Mostly passexine birds in British Columbia. 

Murray, J. J. The faunal zones of the southern Appalachians. Virginia Journ. 
Sci., 1: 58-67, Mch. 1940.—Critique of the life-zone theory. 

NESTLER, RALPH B. Feeding requirements of gallinaceous upland game birds. Year- 
book U. S. Dept. Agric., separate no. 1718, pp. 893-924, 1940. 

NICHOLSON, E. M., AND FisHer, J. A bird census of St. Kilda, 1939. British Birds, 
34: 29-35, July 1, 1940. 

Norris, Rospert. Spring notes from the Fitzgerald region [Georgia]. The Oriole, 
5: 15-17, June 1940. 

OreNpuRFF, CARROLL F. The relation of the farm shelterbelt to wildlife. Nebraska 
Bird Review, 8: 1-4, May 8, 1940.—On the value of extensive tree plantings. 

PAKENHAM, R. H. W. A new Green Pigeon from Pemba Island. Bull. British 
Ornith. Club, 60: 94-95, June 26, 1940.—Treron pembaensis. 

PARENZAN, Pietro. Gli animali ittiofagi dell’Etiopia Interna. Boll. di Idrobiol., 
Caccia e Pesca Afr. Orient., 1: 34-49, figs., Jan. 1, 1940.—General account of fish- 
eating birds and other animals of Ethiopia. 

PaTKAI, Imre. Der ungarische Star (Systematische Studie). Kénigl. Ung. Ornith. 
Inst., Budapest, 28 pp., Nov. 30, 1939. 

Patrizi, Saverio. La raccolta zoologica della Sovraintenza alla Caccia in Addis 
Abeba. Boll. di Idrobiol., Caccia e Pesca Afr, Orient., 1: 94-106, Jan. 1, 1940.— 
With a list of birds in the collection of the department. 
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Paut, H. J. Winter bird census, 1939. The Flicker, 12: 7-8, May 1940.—In Min- 
nesota. 

PETERSON, Rocer T. Tricks of nature photography. Bird-lore, 42: 265-272, figs., 
June 1940. 

POLAND, J. Ltoyp. English Sparrow with an abnormal bill. Wilson Bull., 52: 125— 
126, fig., June 1940. 

Ponp, JOHN. Green: Banding Chimney Swifts in the region of Chattanooga, Ten- 
nessee, a review. The Migrant, 11: 38—40, 7 figs., June 1940. 

Porter, SypNEY. The ducks of New Zealand. Avic. Mag., (5) 5: 142-151, pl., June 
1940.—Many notes on habits and occurrence. 

Price, Homer F. Nests and eggs of the Great Horned and Barred Owls. Odlogist, 
57: 38-39, Apl. 1940. 

Rano, A. L. Results of the Archbold Expeditions. No. 25. New birds from the 
1938-1939 expedition. Amer. Mus. Novitates, no. 1072, 14 pp., June 26, 1940.— 
Describes a new genus and species, Archboldia papuensis, one of the large Bower- 
birds, in addition to three new species and seventeen new races from New Guinea. 

Rano, A. L. Results of the Archbold Expeditions. No. 26. Breeding habits of 
the Birds of Paradise: Macgregoria and Diphyllodes. Amer. Mus. Novitates, no. 
1073, 14 pp., 4 figs., June 26, 1940. 

Rano, A. L. Results of the Archbold Expeditions. No. 27. Ten new birds from 
New Guinea. Amer. Mus. Novitates, no. 1074, 5 pp., Jume 27, 1940. 

Reir, CHARLEs B. A swimming House Sparrow. The Flicker, 12: 16, May 1940. 

Ritey, GARDNER M. Light versus activity as a regulator of the sexual cycle in the 
House Sparrow. Wilson Bull., 52: 73-86, June 1940.—When the two factors are 
completely separated “there seems little doubt as to the importance of the 
former in regulating sexual activity in the Sparrow.” 

Ripcey, S. Diton. A trip through the Far Eastern ports. Avic. Mag., (5) 5: 122- 
128, May 1940. 

Ripcey, SIpNEY Ditton. See de Schauensee, R. M., and — 

Roserts, Mary E. Lead poisoning of Mallards. Iowa Bird Life, 10: 30, June 1940.— 
Near Ruthven, Iowa, 123 Mallards were found dead from lead poisoning, but 
mostly with few shot pellets in stomach. 

Roserts, N. L. Multiple nest-building. Emu, 39: 286-287, fig. on pl. 38, Apl. 1, 
1940. 

Roserts, N. L. Bird/spider relationships. Emu, 39: 293-295, Apl. 1, 1940. 

Ryscaarp, G. N. Highway destruction of vertebrates. The Flicker, 12: 6, May 1940. 

ScHENK, JAKos. Namenverzeichnis der Végel des historischen Ungarns. Aquila, 
42-45: 9-79, 1940. 

SCHENK, JAKOB. Ungarische Beizvogelnamen. I. Turul—Zongor—Keretschen. 
Aquila, 42-45: 267-409, pl. 1, 1940.—Names of birds used in falconry in Hungary. 

Sepcwick, JAMEs H. An unusual concentration of Black Terns. Nature Notes 
(Peoria, Illinois), 7: 172-173, July 1940.—In May 1938, some 25,000 were gathered 
in the Peoria section of Illinois River. 

Sistey, C. L. Breeding various Tree Ducks in America. Avic. Mag., (5) 5: 155— 
158, June 1940.—Successful breeding of this difficult type of duck has now been 
obtained. 

StiLes, Bruce F. Nesting of the Great Blue Heron in Pottawattamie County. Iowa 
Bird Life, 10: 20-22, fig., June 1940. 

Storer, JoHN H. Crane dance. Bird-lore, 42: 234-235, 2 figs., Jume 1940. 
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Sutton, Georce M., AND MoNTAGNA, WM. Washed birdskins. Wilson Bull., 52: 
91-95, fig., June 1940.—Importance of cleaning skins. 

SWANSON, GUSTAV, AND CARLANDER, KENNETH. Summer bird observations at Lake 
of the Woods. The Flicker, 12: 1-5, May 1940. 

Swenk, Myron H. Distribution and migration of the Chat in Nebraska and other 
Missouri valley States. Nebraska Bird Review, 8: 33-44, fig., May 8, 1940.—Both 
Long-tailed and Yellow-breasted Chats occur. All available data on both in the 
State are reviewed. 

TAVERNER, P. A. Variation in the American Goshawk. Condor, 42: 157-160, May 
15, 1940.—Describes as Astur atricapillus laingi the race of the Queen Charlotte 
Islands. 

Tayitor, WittiaM A. Feeding fledglings. Bull. Mass. Audubon Soc., 24: 93-94, 
June 1940. 

THomson, A. LaNpsporoucH. Report of the Bird-ringing Committee. British 
Birds, 33: 318-325, May 1, 1940. 

THORNBURG, Mrs. Ross J. Saw-whet Owls in Polk County [Iowa]. Iowa Bird Life, 
10: 29-30, June 1940.—Records of occurrence in last three winters. 

Ticenurst, CLaup B. Systematic notes on Indian birds.—VI. Ibis, (14) 4: 328-330, 
Apl. 1940. 

Ticenurst, Craup B. The question of food preferences. Ibis, (14) 4: 337-339, 
Apl. 1940. 

Ticenurst, C. B. A new race of the African Mountain Wagtail. Bull. British 
Ornith. Club, 60: 81-82, May 3, 1940.—Motacilla clara torrentium from Zululand. 

Tomxins, Ivan R. Four essentials in writing notes. The Oriole, 5: 13-14, June 
1940. 

Tomxins, IvAN R. Whistling Swan from the Savannah area. The Oriole, 5: 17, 
June 1940.—A bird killed in South Carolina near Savannah River. 

Troucne, Lucius. Nouvelles observations sur les manifestations vocales de la 
bouscarelle Cettia cetti. Alauda, (3) 11: 181-210, 1939.—A detailed study of the 
notes and significance of various utterances in Cetti’s Warbler. 

Ussner, R. D. The Crested Flycatcher in central Alberta. Canadian Field-nat., 
54: 74-75, May 1940. 

Ussuer, R. D. Chestnut-backed Chickadee in the Alberta foothills. Canadian 
Field-nat., 54: 75, May 1940. 

Vawen, M. G. A blizzard, birds and food. Odlogist, 57: 57-58, May 1940. 

VaiveN, M.G. Blue Goose in Mississippi. Odlogist, 57: 58, May 1940. 

VawwEN, M. G. Further notes on Mississippi birds. The Migrant, 11: 35-37, June 
1940. 

vAN RosseM, A. J. A race of Warbling Vireo from Guerrero, Mexico. Trans. San 
Diego Soc. Nat. Hist., 9: 77-78, Apl. 30, 1940.—Vireo gilvus connectens. 

vAN RosseM, A. J. Notes on some North American birds of the genera Myiody- 
nastes, Pitangus, and Myiochanes. Trans. San Diego Soc. Nat. Hist., 9: 79-86, 
Apl. 30, 1940.—New races are: Pitangus sulphuratus texanus, Brownsville, Texas; 
and Myiochanes virens placens from Arizona. 

VasvariI, Nikotaus. Die Ernahrungsoekologie des Nachtreihers und Rallenreihers. 
Aquila, 42—45: 556-613, 1940.—Frogs form about a third of the food of the night 
heron in Hungary. 

VertsE, ALBERT. Die Verbreitung des Haselhuhns in Rumpf-Ungarn. Aquila, 
42-45: 227-239, 1940. 
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WALKINSHAW, LAWRENCE H. Some Michigan notes on the Grasshopper Sparrow. 
Jack-pine Warbler, 18: 50-59, pl. 10, Apl. 1940. 

WALLACE, Rosert B. Some observations on summer birds of Iowa in 1939. Iowa 
Bird Life, 10: 18-19, June 1940. 

Warca, KoLtoMan. Die Bombycilla g. garrulus-Invasion in den Jahren 1931-32 
und 1932-33, und die Ergebnisse der Beringungsversuchne. Aquila, 42-45: 409- 
528, pl. 2, 1940.—Account of invasion of Bohemian Waxwings in Hungary. 

Warca, KoLtoMAN. Die 1937/38 Bombycilla g. garrulus-Invasion in Ungarn. 
Aquila, 42—45: 529-543, 1940. 

WELLs, WILLIAM. Birds breeding in Anderson County, Kansas 1933-1939. Odlo- 
gist, 57: 50-53, May 1940. 

WETMORE, ALEXANDER. Notes on the birds of Kentucky. Proc. U. S. Nat. Mus., 88: 
529-574, 1940. 

WETMORE, ALEXANDER. A check-list of the fossil birds of North America. Smith- 
sonian Misc. Coll., 99, no. 4: 1-81, June 18, 1940.—This list brings up to date the 
check-list of birds known from fossil material in North America as listed in the 
1931 edition of the A. O. U. ‘Check-list,’ and includes 165 forms that are still 
living and 184 known only as extinct species. The original citation is given for 
the name of each, together with its known fossil localities. 

WHeeELer, RutH. Nesting habits of the Leucosticte. Condor, 42: 133-139, 6 figs., 
May 15, 1940.—The Sierra Nevada race, L. tephrocotis dawsoni. 

WuistLer, Hucu. The White-headed Wagtail (Motacilla flava leucocephala 
(Przew.)). Ibis, (14) 4: 335-337, Apl. 1940.—A valid race. 

WHISTLER, HucH. A new bush-chat from India. Bull. British Ornith. Club, 60: 
90, June 4, 1940.—Saxicola caprata nilgiriensis from the Nilgiris. 

Winc, Leonarp. Birds of the Upper Peninsula of Michigan. Research Studies 
of the State College of Washington, 7: 163-198, Dec. 1939.—Statistics on relative 
abundance. 

Wirtnersy, H. F. Alterations to the British list. British Birds, 34: 2-8, June 1940. 

Wortn, C. Brooke. Adventures of a naturalist in Honduras. Part 1. Bird-lore, 
42: 227-233, June 1940. 

Yérez, ALBertTo F., BENEDETTI, F. L., AND PHELps, W. H. Las aves de Margarita. 
Bol. Soc. Venezolana Cien. Nat., no. 43, pp. 91-132, map, 1940.—An annotated list 
of the birds native to Margarita Island, off Venezuela. 

ZIMMER, JOHN T. Studies of Peruvian birds. No. 34. The genera Todirostrum, 
Euscarthmornis, Snethlagea, Poecilotriccus, Lophotriccus, Myiornis, Pseudotriccus, 
and Hemitriccus. Amer. Mus. Novitates, no. 1066, 23 pp., May 3, 1940.—Review 
with sundry new forms. 
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CONSERVATION NOTES 
By Francis H. ALLEN 


CONSERVATIONISTS in general are anxious about the fate of the Barkley Stream 
Purification Bill, which, with the Mundt Amendment added in the House—without 
which the bill is toothless—is still in joint committee, the House having stood by 
its guns and refused to follow the Senate in rejecting the amendment. 

THE act providing permanent protection for the Bald Eagle was passed by 
Congress this summer and signed by the President. Unfortunately the protection 
is not extended to Alaska, where the Eagle’s fondness for fish makes it unpopular 
in certain influential quarters. 

Tue National Association of Audubon Societies has been investigating the 
methods of control of fish-eating birds about fish-hatcheries and rearing-ponds, 
and has concluded that the one satisfactory method is by screening and fencing. 

Tue radio is becoming more and more useful in spreading a knowledge of birds 
and their protection. Dr. Gustav Swanson, Assistant Professor of Economic Zo- 
ology in the University of Minnesota, sends us a sample script of a fifteen-minute 
broadcast about Minnesota birds given under the auspices of the State Department 
of Conservation. 

Tue International Committee for Bird Preservation (1006 Fifth Avenue, New 
York) has issued a leaflet entitled ‘Notes on Wildlife Protection in Chile,’ by T. 
Gilbert Pearson, which provides food for thought and stimulus to action for 
American ornithologists. It lists thirty-two species of North American birds that 
have been recorded in Chile. These include twenty-three shorebirds, and no law 
prevents their killing nor imposes a bag-limit. 

Tue estimated population of ducks and geese in North America in January, 1940, 
was in the neighborhood of 65,000,000, according to Wildlife Leaflet BS—165, 
‘The Status of Migratory Game Birds: 1939-40,’ issued in June by the Biological 
Survey (now the Fish and Wildlife Service). This showed an estimated increase 
of about fifteen per cent over January, 1939. The same report declared the future 
of the White-winged Dove as a game species to be doubtful, on account of losses 
from both shooting and natural predation. 

ANOTHER interesting and valuable document is the Report of the Senate Special 
Committee on the Conservation of Wildlife Resources issued this year under the 
title of “The Status of Wildlife in the United States.’ It contains 457 pages and 
74 plates and includes the complete text of all Federal laws and treaties relating to 
wildlife, besides reports of the various governmental bureaus concerned. This 
committee has been continued by unanimous vote of the Senate. 

Tue August number of “The Gull,’ organ of the Audubon Association of the 
Pacific, contains a paper by Laidlaw Williams on the history of the White-tailed 
Kite in California with remarks on its chances of survival. He finds it impossible 
to determine whether or not the bird is holding its own. It has been protected by 
law since 1905, but it is still occasionally shot and there is still some illegal traffic 
in its eggs. Suggestions for its protection have been sent to the National Associa- 
tion of Audubon Societies, at whose suggestion the investigation was made. 

Tue increase in the duck population over last year has encouraged the Fish and 
Wildlife Service to establish an open season of sixty days instead of the forty-five 
days of last year. The regulations have been otherwise ‘liberalized,’ but the bag- 
limit has been reduced on geese and doves, and the open season on Woodcock is 
cut to fifteen days because of the mortality in the South last winter. Ornithologists, 
as well as sportsmen, should watch the effect of changes in the regulations. Bait- 
ing and live decoys are still prohibited. 
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OBITUARIES 


GuRDON TRUMBULL was one of those elected to the class of Fellows in the earlier 
years of the American Ornithologists’ Union, when custom permitted the election 
of candidates directly. This signal honor unquestionably was in recognition of the 
excellent qualities of his book on the ‘Names and Portraits of Birds which interest 
Gunners.’ The work was published in 1888 and on November 15 of that year at 
a Washington meeting, Trumbull was elected Fellow; he qualified as Life Fellow 
the following year. 

The ‘Names and Portraits’ evidently made a most favorable impression. Elliott 
Coues, in one of his characteristic reviews (Auk, 5: 414-418, 1888), said: “The 
serious defects and very numerous faults of this treatise are those which we have 
not discovered and therefore decline to mention,” and continuing more seriously 
he referred to it as “this remarkable work . . . this delightful accession to our 
shelves.” The present writer has paid tribute to the book in three former publi- 
cations on local names of birds (Forest and Stream, 77: 172, July 29, 1911; Wilson 
Bull., 99: 74, 1917; U. S. Dept. Agric., circ. 13, p. 3, 1923) and again would call 
attention to it as an example of the solid and enduring value of work sincerely 
conceived and painstakingly executed. Years of field investigation were part of 
Trumbull’s preparation for this compilation and all possible accuracy was ex- 
ercised in recording the results. It is a classic in its field. 

Although an artist, Trumbull did not attempt to illustrate this work but ob- 
tained the services of Edwin Sheppard of Philadelphia. Sheppard was as talented 
a delineator of birds as the period offered and his pencil drawings on stipple board 
meticulously made for full-size reproduction are marvels of craftsmanship. Trum- 
bull prepared notes for a second edition of the ‘Names and Portraits’ but they 
were never sent to press. His manuscript and the originals of the Sheppard il- 
lustrations, which had been equally divided between author and publishers, have 
been deposited, through the courtesy of his widow and of the firm of Harper and 
Brothers, in the manuscript division of the Library of Congress. 

His other ornithological writings (see terminal bibliography) were few but of 
high quality. In the Woodcock papers, he described and illustrated the forceps- 
like action of the bill, recorded observations on feeding habits, particularly of a 
captive bird, and discussed the vocal or mechanical origin of the birds ‘twitter.’ 
The articles on scoters described the plumages and shapes of bill (illustrated) 
characteristic of the sexes and ages of four species of Oidemia. 

Gurdon Trumbull came of a family that included many distinguished con- 
tributors to New England, and especially Connecticut, history and culture. Only 
those of his immediate family, however, will here be mentioned. His father 
whose name he bore lived from 1790 to 1875. He was originally of Norwich where 
he was a volunteer in the War of 1812-14. He moved to Stonington, made a 
fortune in whale and seal fisheries, and held various public offices, including mem- 
bership in the State General Assembly. At Stonington he married Sarah A. Swan 
and they had ten children, of whom three died in infancy. Those longest sur- 
viving included J. Hammond Trumbull, eminent authority upon American Indian 
languages, State Librarian, and Assistant Secretary of State of Connecticut; the 
Reverend Henry Clay Trumbull, Chaplain of the 10th Connecticut Volunteer Regi- 
ment in the Civil War, missionary, writer, and editor of the ‘Sunday School Times’ 
in Philadelphia; Annie Trumbull, popular writer and noted entomologist, who 
married Edward Slosson of New York; and Gurdon Trumbull, Jr. 
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The last-named, subject of this sketch, was born in Stonington, Connecticut, May 
5, 1841. All that is on record about his education pertains to art which he studied 
at Hartford, where he spent most of his life, and in New York. He tried his hand 
at landscapes, flowers, and fishes, and became “the finest fish-painter of America . . . 
[his pictures] although satisfying in composition and suggested action are micro- 
scopically perfect” (French, H. W., Art and artists in Connecticut, 1879, p. 150; 
this account includes a line portrait of Trumbull). His paintings of trout were 
mostly made at the cabin of his brother-in-law, Dr. William C. Prime, in the 
White Mountains. Some of his pictures were “chromoed” and widely distributed. 

From the work on Connecticut artists, we learn further that “Mr. Trumbull’s 
circumstances have been such that he has never been urged beyond the dictates 
of his fancy to follow a profession. ... He is an excellent draughtsman, and has 
for some time occupied himself with pen-and-ink sketches, and the collection of 
pottery and porcelain” (ibid., p. 152). 

Along this line he illustrated his sister's book “The China Hunter’s Club’ (New 
York, 1878), collected with much discrimination both in New England and abroad, 
and left a superb collection to the Morgan Memorial at Hartford. Some of his 
paintings also are at this institution. 

Trumbull enlisted in the 25th regiment of Connecticut Volunteers September 
21, 1862, was promoted to corporal and second lieutenant but was not mustered 
into actual service and resigned his commission on February 11, 1863. He married 
Annie F. Niles of Hartford, in 1895, but they had no children. She accompanied 
him during much of his field work on the ‘Names and Portraits of Birds.’ 

He was always interested in hunting and fishing and travelled widely to enjoy 
these sports. Yet he wrote a good deal on humane subjects, became a director of 
the Connecticut Humane Society, and in later life was an almost fanatical anti- 
vivisectionist. He bequeathed his estate for the promotion of this cause. He 
was a member of the Twentieth Century Club and of the Congregational Church. 

Gurdon Trumbull is spoken of by those who knew him as modest and unassum. 
ing, witty, and by one correspondent as “the most interesting talker I have ever 
met.” It is said that Mark Twain often came to talk with Trumbull on the front 
porch where in fair weather he spent much time in his later years. He was never 
in robust health and for years toward the close of his life remained quietly at 
home. The ultimate cause of his death on December 28, 1903, was meningitis. 


‘TRUMBULL’S ORNITHOLOGICAL PUBLICATIONS 


1888. Names and portraits of birds which interest gunners with descriptions in 
language understanded of the people. viii + 221 pp., 61 figs., Harper and 
Brothers, New York. 

1890. The American Woodcock. Forest and Stream, 35 (21): 412, 2 figs., December 
11. 

1891. The Woodcock’s twitter. Forest and Stream, 35 (25): 491, January 8. 

1892. Our scoters. Auk, 9 (2): 153-160, April. 

1893. Our scoters. Auk, 10 (2): 165-176, pl. 5, April. 


This biographical sketch has been prepared to fill a gap in the series of formal 
obituaries of Fellows of the American Ornithologists’ Union. A brief notice of 
Trumbull’s career was contributed to “The Auk’ for April 1904 (vol. 21, pp. 310- 
$11) by John H. Sage who was to prepare the fuller account but failed to do so.— 
W. L. McATEE. 
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In the death of Dr. ArtHuR Camp STANLEY, on April 30, 1940, the Union lost an 
estimable Associate of fifteen years’ standing, and America an eminent physician, 
and leader in the development of young men, gained through his untiring ac- 
tivities with the Boy Scout Organization. His services along this line, in teaching 
conservation of wildlife, of national resources, and the development of manhood 
to interested and developing minds, brought to him from the National Boy Scout 
Organization, its highest award, The Silver Beaver—for outstanding services to 
the boyhood of America. 

He was born in Milwaukee, Wisconsin, October 18, 1883, the son of Captain 
William Stillman Stanley and Louise Norton Camp Stanley. He studied at Yale, 
and graduated from the George Washington Medical School in 1906. Later he 
carried on further medical studies in Berlin and Austria. Early in his career, 
Doctor Stanley became a member of the Medical Corps of the United States Navy, 
but later resigned from this position to enter private practice in Washington, return- 
ing, however, to the Service during the World War with the rank of Lieutenant 
Commander. 

In 1912, Doctor Stanley married Alice Willard Boyd, daughter of the late Dr. 
John C. Boyd and Kate Willard Boyd. Throughout his professional career he 
specialized in gastrointestinal diseases and arthritis, and was widely sought for 
treatment or consultation. He was a man of exceptionally fine qualities, covering 
the true essentials of a gentleman. His courtesy and kindness, his fine sense of 
honor and strict regard for his obligations, with full consideration for the rights 
and feelings of others, brought to him a host of admirers and friends. Due to his 
sympathetic and kindly nature, many patients were treated during serious illness, 
without remuneration. Among the throng that gathered at the funeral service, 
there doubtless were those who were paying their final and tearful homage to one 
who, during their darkest hours, brought them back to normal life. 

Although an untrained ornithologist, as an Associate of the American Ornitholo- 
gists’ Union he was interested in its activities, and when time would permit, was 
glad to steal a moment from active professional life, to visit the wilds where birds 
may be seen and their movements studied. As a sportsman he enjoyed watching and 
photographing game fully as well as taking it. He also was very much interested 
in the tagging of fish, to learn more of their growth and migration. 

He was a member of the Cosmos Club, Army and Navy Club, Chevy Chase Club, 
Alfalfa Club, Sons of the American Revolution, Society of Colonial Wars, American 
Medical Associaion, George Washington Medical Society, District of Columbia 
Medical Society, and fellow of the American College of Surgeons. He is survived 
by his widow, three sons, a daughter, two sisters and a brother. He was buried 
in Arlington National Cemetery.—A. K. FIisHERr. 


RopMAN ARMITAGE NIcHOoLs, an Associate of the Union since 1919, died sud- 
denly at Salem, Massachusetts, May 27, 1940. He was born March 12, 1884, and 
lived in Salem practically his entire life. Other than sporadic egg-collecting as 
a boy, he showed little interest in ornithology until about 1915. But the following 
year he was one of the prime movers in the formation of the Essex County Ornitho- 
logical Club and for the succeeding fifteen years was active in that organization, 
served on the editorial board and contributed to its ‘Bulletin’ short articles of 
general or local interest. 

He married Sophie Oliver Harris of Salem, March 27, 1910. She and their four 
children, Mrs. Ruth C. Dewing, Rodman A., Jr., Margaret M. and William O., 
survive him.—S. G. EMI io. 
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ABEGG, Klaus. Saw-whet Owl in Kan- 
sas, 416 

Acanthis linaria linaria, 118 
linaria rostrata, 119 

Accipiter cooperii, 237 
nisus, 175 
striatus, 237 

Acrocephalus scirpaceus, 177, 178 

Adams, Zabdiel Boylston, obituary, 446 

Addy, Edward. Notes from Virginia, 

422 
Aepypodius bruijnii, rediscovery, 83 
Agapornis personata, 332 
roseicollis, 332 
Agelaioides badius, 48! 
Agelaius phoeniceus arctolegus, 118 
phoeniceus littoralis, 88, 89 
phoeniceus matudae, 548 
phoeniceus richmondi, 548 
Aimophila rufescens cinerea, 549 
rufescens gigas, 549 
rufescens rufescens, 549 
rufescens subvespera, 549 
ruficeps eremoeca, 421 
Aix sponsa, 175, 177, 245 
Alcedo rubescens, 543 
vestita, 543 
Alisterus scapularis scapularis, 332 
Allen, Francis H. Nicolas Denys’ birds, 
75; Wilson’s Plover in Massachusetts, 
111; Conservation notes, 134, 292, 
442, 596; Nicolas Denys and the 
Nighthawk, 417; Flying with the wind: 
a correction, 443; The American Bit- 
tern as a stake-driver, 561 

Amadon, Dean. Hosts of the Cowbirds, 
257 

Amazona aestiva aestiva, 332 
aestiva ? albifrons, 332 
barbadensis barbadensis, 332 
festiva festiva, 332 

Amblycercus holosericeus, 297 

A.O.U., Officers and committees, 1940, 

ix; Patrons, Fellows, Members, and 
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Associates, xi; Fifty-seventh stated 
meeting, 141; Annual report of Treas- 
urer, 150; Fifty-eighth stated meeting, 
278; Report of Committee on bird 
protection, 1939, 279; Fifty-eighth 
stated meeting, 444; Deceased mem- 
bers, 450 
Ammodramus manimbe, 517 
Anas fulvigula maculosa, 92 
platyrhynchos domesticus, 516 
platyrhynchos platyrhynchos, 
408, 516 
rubripes, 106, 413, 516 
rubripes rubripes, 245 
rubripes tristis, 245 
Ani, Smooth-billed, 571; social habits, 
179 
Announcements, 136 
Anser albifrons, 529 
Antbird, Tyrannine, 296 
Anthreptes collaris elachior, 321 
collaris ugandae, 321 
Anthus trivialis, 177 
‘Anting’ by Song Sparrow, 520 
Antrostomus vociferus vociferus, 238 
vociferus setosus, 238 
Aphelocoma sordida arizonae, 239 
sordida sieberii, 239 
Aquila chrysaétos, 175 
chrysaétos canadensis, 565 
Ara macao, 332 
Aramides saracura, 517 
Aratinga pertinax margaritensis, 332 
pertinax tortugensis, 332 
Archilochus alexandri, 238 
Ardea herodias, 106 
herodias herodias, 413, 530 
herodias wardi, 105 
occidentalis, 105 
wiirdemanni, 105 
Arizelocichla masukuensis roehli, 319 
Arquatella maritima, 402 
Arremonops rufivirgatus rufivirgatus, 
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Asio wilsonianus, 423 
Atlapetes pileatus, 243 
Auk, Great, 76, 569; early fig., 112 
Aulacorhynchus prasinus chiapensis, 
546 
prasinus stenorhabdus, 546 


BaILue, James L., Jr. King Rail breed- 
ing in southern Ontario, 109 
Baldpate, 577 
Baldwin, Samuel Prentiss, | 
Baldwin, W. P. Bald Eagle robbing 
Marsh Hawk, 413 
Barbour, Thomas. 
Oxypelia, 416 
Bartramia longicauda, 110 
Basileuterus belli, 241 
Batis mixta, 320 
Beaton, Robert. Arkansas Kingbird in 
Maine and New Jersey, 418 
Beck, Herbert H. Status of the Upland 
Plover, 110 
Benner, Franklin, obituary, 137 
Bent, Arthur C. ‘Life histories,’ 443 
Bird protection, Report of A.O.U. Com- 
mittee on, 279 
Birds and the winter of 1939-40, 401 
Bishop, Louis B., collection of, 136 
Bittern, American, 106, 561 
Least, 57, 58 
Blackbird, Brewer’s, 242, 574 (bis), 575 
European, 514, 517 
Red-winged, 574 
Rusty, 408 
Blackcap, 520 
Bluebird, 176, 335f 
Guatemalan, 240 
Nelson’s, 240 
Bluethroat, 520 
Bobolink, 87, 256 
Bob-white, 57, 58, 507 
Bode, I. T. Golden-winged Warbler in 
Maine, 420 
Bombycilla cedrorum, 177, 178 
garrulus, 177, 178 
Bonasa umbellus, 80, 109, 390f 
umbellus canescens, 395 
umbellus medianus, 394 
umbellus monticola, 392 
umbelius sabini, 396 


Reappearance of 
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Oct. | 


Bonasa umbellus subsp., 44 
umbellus togata, 391f 
umbellus umbelloides, 396 
umbellus umbellus, 396 
umbellus yukonensis, 396 
Bond, James. Bahama Pintail and Cin- 
namon Teal in Cuba, 412; Identity of 
United States specimens of Fork-tailed 
Flycatcher, 418 
Botaurus lentiginosus, 106, 561 
Boulton, Rudyerd. Annual report of the 
Treasurer, 150 
Brant, American, 14 
Atlantic, 289 
Branta canadensis canadensis, 523 
canadensis hutchinsi, 77 
Bray, Reynold J. O., obituary, 139 
Breckenridge, W. J. American Egret in 
Minnesota, 411 
Brodkorb, Pierce. New 
southern Mexico, 542 
Brodrick, Harold J. Rock Sparrow at 
Carlsbad Caverns National Park, 
New Mexico, 421 


birds from 


Brooks, Chester K. King Eider in 
Ohio, 563 

Brooks, Maurice. See Lunk, William 
A., and — 


Brown, Frank A., Jr., and Rollo, Marie. 
Light and molt in weaver finches, 485 
Bubo virginianus pacificus, 572 
virginianus virginianus, 571 
Buccanodon olivaceum, 319 
Bucorvus cafer, 318 
Bunting, Eastern Snow, 407 
Lark, 119 
Snow, 15, 16, 17, 20, 57, 59, 119. 
Burhinus oedicnemus 176, 177 
Burleigh, Thomas D., and Lowery, 
George H., Jr. Brewer’s Blackbird in 
Florida, 574 
Bushtit, Black-eared, 239 
Buteo jamaicensis, 237 
lagopus s. johannis, 564 
platypterus, 237 
swainsoni, 237 
Butler, Amos W., collection of, 136 
Butorides virescens virescens, 106 
Bycanistes cristatus, 318 
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CACIQUE, Prevost’s, 297 

Cahalane, Victor H., and others. Report 
of the Committee on Bird Protection, 
1939, 279 

Calamospiza melanocorys, 119 

Calcarius lapponicus lapponicus, 407 

Calospiza thoracica, 177, 178 

Capella delicata, 111, 514 

Caracara, Audubon’s, 289 

Cardinal, Louisiana, 90 

Carduelis carduelis, 332, 575 

major, 332 

Carpodacus mexicanus, 242 

Carson, Hampton L. Red Crossbill in 
North Carolina in summer, 421 

Carter, G. N. Great Auk in the Isle of 
Man, 569 

Casmerodius albus egretta, 411 

Cassidix mexicanus major, 88 


mexicanus nelsoni, 117 
Catbird, 334f 
Catharacta skua, 567 
Cathartes aura, 237 
aura septentrionalis, 5 
Catharus melpomene, 240 
mexicanus, 240 
occidentalis fulvescens, 240 
Cedarbird, 409 
Centrocercus urophasianus, 467f 
Centropus javanicus, 178 
superciliosus, 317 
Cercomacra tyrannina, 296 
Certhia familiaris, 176 
familiaris alticola, 240 
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Ceryle americana isthmica, 544 
septentrionalis, 544 
Chapman, Frank M. Further studies of 
the genus Quiscalus, 225 
Charadrius hiaticula, 22 
vociferus, 237 
Chaulelasmus streperus, 514, 516 
Chen hyperborea atlantica, 107, 
562, 577 
hyperborea hyperborea, 524 
Chickadee, Black-capped, 422, 536f 
Long-tailed, 536f 
Mexican, 239 
Chicken, Prairie, 282 
Chinchirigiii, 298f 
Chloroceryle amazona, 545 
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Chloroceryle amazona amazona, 543 
amazona mexicana, 543 
americana isthmica, 544 
americana septentrionalis, 544 
americana vanrossemi, 544 
cabanisi, 546 
leucostriata, 543 
mathewsi, 546 

Chloropicus guerini, 554 

Chondestes grammacus, 577 

Chordeiles acutipennis littoralis, 543 
acutipennis micromeris, 543 
acutipennis texensis, 543 

Christy, Bayard H. Mortality among 

Tree Swallows, 404 

Chrysomitris tristis, 332 

Cinclus aquaticus, 176 

Circus hudsonius, 413 
pygargus, 175 

Cissilopha yucatanica rivularis, 547 
yucatanica yucatanica, 547 

Cisticola erythrops sylvia, 320 
galactotes, 320 

Cistothorus platensis elegans, 419 
platensis stellaris, 419 

Cleghorn, J. D. Wood Thrush nesting 

in Montreal, 114 

Coccopygia melanotis kilimensis, 321 

Coccyzus americanus, 178 

Coereba mexicana, 302 

Colaptes auratus borealis, 113 
cafer mexicanus, 238 

Colinus virginianus, 175, 177 

Colius erythromelon, 517 
indicus, 517 
striatus near affinis, 318 

Coloeus monedula, 176 

Columba arquatrix arquatrix, 317 
livia, 178 

Compsothlypis pitiayumi, 517 

Condor, California, 279 

Conservation notes, 134, 292, 442, 596 

Cooke, May Thacher. Winter range of 

the Herring Gull, 250 

Coot, 413 

Coragyps atratus, 237, 246 

Cormorant, European, 56, 57 
Florida, 423 

Corrections, 258, 259 

Correspondence, 443 
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Corthylio calendula, 240 
calendula calendula, 408 
Corvus brachyrhynchos, 573 
corax, 176 
corax sinuatus, 239 
corone, 176, 520 
frugilegus, 176 
Corythaixoides leucogaster, 318 
Coturnicops noveboracensis, 413 
Courtship feeding, 169 
Cowbird, 87, 118, 574 
Bronzed, 257 
Eastern, 90 
Red-eyed, 257 
Shiny, 517 
Crane, Florida Sandhill, 282 
Little Brown, 55 
Western Sandhill, 282 
Whooping, 280, 289 
Creciscus jamaicensis stoddardi, 423 
Creeper, Brown, 577 
Mexican Brown, 240 
Crossbill, Red, 575; in N. C., 421 
Mexican, 242 
Crotophaga ani, 179, 474, 479, 571 
sulcirostris, 179 
Crow, 573 
American, 56 
Carrion, 520 
Fish, 56, 59 
Cryptoglaux acadica acadica, 253 
Cuckoo, Black-billed, 57, 58 
Guira, 517 
Yellow-billed, 57, 58 
Cuncuma vocifer, 317 
Curlew, Eskimo, 136, 279, 566 
Hudsonian, 567 
Long-billed, 290 
Cutler, Herbert S. Ivory Gull in New 
Jersey, 403 
Cyanocitta cristata florincola, 90 
stelleri coronata, 239 
Cyanomitra olivacea near changmwen- 
sis, 321 
Cyanospiza ciris, 332 


DaFILa acuta tzitzihoa, 91, 408, 514, 516 
bahamensis bahamensis, 412 
Daly, Stephen. See McDonald, N. J., 
et al. 


Davis, David E. Social nesting habits 
of the Smooth-billed Ani, 179; Social 
nesting habits of Guira guira, 472; 
Immature Smooth-billed Ani in Flor- 
ida in 1897, 571 

Deceased members of the A.O.U., 450 

Dendrocygna bicolor fulva, 563 

viduata, 317 

Dendroica aestiva, 177, 178 

auduboni, 241 
caerulescens, 177, 178 
castanea, 177, 178 
coronata, 241, 408, 409 
graciae decora, 547 
graciae graciae, 241, 547 
graciae ornata, 547 
occidentalis, 241 

pinus, 177, 178, 423 
townsendi, 241 

virens, 241 

virens virens, 422 

Denys, Nicolas, 75 

de Schauensee, R. Meyer. Rediscovery of 
the megapode, Aepypodius bruijnii, 83 

Dichromanassa ruficollis, 563 

Dickcissel, 575 

Dicrurus adsimilis adsimilis, 321 

Discussion, 135 

Dolichonyx oryzivorus, 87, 256 

Dove, Eastern Mourning, 113 

Mourning, 57, 58, 415 
Western Mourning, 237 

Dovekie, 56, 58 

Dowitcher, Alberta, 424 

Dryobates borealis, 424 

pubescens medianus, 113 

pubescens nelsoni, 114 

stricklandi, 238 

villosus jardinii, 238 

villosus villosus, 113 
Duck, Black, 55, 58, 106, 245, 413, 516, 

577 

Domestic, 514 

Harlequin, 56, 58 

Lesser Scaup, 91, 413 

Mottled, 92 

Ring-necked, 91, 245 

Ruddy, 55, 58 

Wild, 514 

Wood, 56, 58, 245 
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EaGLez, Bald, 248, 283, 413, 596 
Golden, 248, 565 
White-headed, 530 
Ectopistes migratorius, 415 
Egg volumes, 44 
Egret, American, 411 
Reddish, 289, 563 
Snowy, 106 
Egretta thula thula, 106 
Eider, American, 55, 58 
King, 14, 15, 20, 563 
Northern, 15, 16 
Elanoides forficatus forficatus, 247 
Eliot, Samuel A., Jr. Wilson’s Plover in 
Massachusetts, 414 
Embryonic monstrosities in pigeons, 326 
Emilio, S. G. Obituary of Rodman 
Armitage Nichols, 600 
Empidonax affinis affinis, 239, 367, 386 
affinis pulverius, 364f 
affinis trepidus, 366, 386 
albigularis albigularis, 383 
albigularis axillaris, 382 
albigularis subtilis, 381 
albigularis timidus, 380 
atriceps, 383 
difficilis bateli, 372 
difficilis cineritus, 369f 
difficilis culiacani, 370, 386 
difficilis difficilis, 369f 
difficilis hellmayri, 370 
difficilis immemoratus, 375 
difficilis immodulatus, 372 
difficilis occidentalis, 373 
difficilis salvini, 239, 377 
difficilis seclusus, 377 
flavescens dwighti, 378 
flavescens flavescens, 378, 386 
flaviventris, 351 
fulvifrons fusciceps, 349 
fulvifrons inexpectatus, 385 
fulvifrons pygmaeus, 383 
fulvifrons rubicundus, 239, 384 
griseus, 362, 386 
hammondi, 355f 
hammondii, 239 
minimus, 354 
trailli brewsteri, 352, 386 
trailli trailli, 353, 386 
virescens, 351 


Empidonax wrighti, 357f 
Ergaticus ruber, 242 
Erickson, Arnold B. Sarcocystis in 
birds, 514 
Erithacus rubecula, 176, 520 
Estrilda astrild minor, 321 
Eugenes fulgens fulgens, 238 
Eupetes caerulescens, new genus for, 94 
macrocercus, 94 
Euphagus carolinus, 408 
cyanocephalus, 242, 574 (bis), 575 
Euphonia, Blue-hooded, 242 
Euplectes hordeacea, 322 
nigroventris, 322 
Eurillus virens, 319 


Fa.co aesalon, 175 
columbarius, 237 
columbarius aesalon, 175 
peregrinus, 175 
peregrinus anatum, 107, 109, 424 
rusticolus obsoletus, 401 
sparverius, 175, 237 
subbuteo, 175 
Falcon, Prairie, 283 
Fieldfare, in America, 119 
Finch, House, 242 
Purple, 577 
Finches, Weaver, light and molt in, 485 
Fisher, A. K. Obituary of Dr. Arthur 
Camp Stanley, 599 
Fledging periods, 313 
Flicker, 339f 
Boreal, 113 
Guadalupe, 136 
Mexican Red-shafted, 238 
Florida caerulea caerulea, 106 
Flouer, George F. Yellow Rail in West 
Virginia, 413 
Flycatcher, Crested, 335f 
Fork-tailed, 418 
Fulvous-breasted, 239 
Gray-headed, 303 
Hammond’s, 239 
Northern Tody, 296 
Olive-sided, 239, 577 
Pied, 520 
Ruddy Buff-breasted, 239 
Salvin’s Western, 239 
Scissor-tailed, 563 
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Flycatcher, Spotted, 520 
Swainson’s, 239 
Vermilion, 239 
Forpus conspicillatus conspicillatus, 332 
passerinus, 332 
spengleri, 32 
Fowl, Domestic, 55, 499, 514, 517 
Fox, Adrian C. Ruffed Grouse budding 
on western serviceberry, 109; New 
food habit for Common Redpoll, 118 
Fregata magnificens, 177 
Frey, Edward Snively. Hawk notes 
from Sterrett’s Gap, Pennsylvania, 
247 
Fulica americana, 413 
Fulmar, 55, 57, 75, 330f 
Fulmarus, 175 
glacialis glacialis, 330f 


GADWALL, 56, 58, 514f 
Galbula melanogenia, 176, 178 
Gallinula chloropus, 175, 177 
Gallinule, Purple, 56, 58, 566 
Gallus gallus, 517 
gallus domesticus, 175 
Gannet, 55, 57 
Garrison, David L. Northern Skua in 
Massachusetts, 567 
Gavia adamsi, 119 
Gecinus canus griseoviridis, 553 
canus jacobsii, 554 
hainanus, 559 
tancolo, 559 
Geese, Canada, 408 
Gelochelidon nilotica aranea, 251 
General notes, 105, 244, 411, 561 
Geothlypis nelsoni nelsoni, 241 
Gillespie, John A. See McDonald, 
Norman J., et al. 
Glaucionetta clangula americana, 245 
islandica, 244 
Gnatcatcher, Blue-gray, 240 
Golden-eye, 245 
Barrow’s, 244 
Goldfinch, American, 575 
Arkansas, 242 
FKouropean, 575 
Gordon, Kenneth. Lark Bunting in 
Oregon, 119 
Goshawk, 55, 58, 248 


Goose, Blue, 14, 20, 524, 529 
Canada, 15, 55, 523 
Greater Snow, 562, 563, 577; winter- 
ing, 523f 
Hutchins’s, 14, 15, 20, 77 
Lesser Snow, 14, 20, 55, 524 
Snow, 107, 562 
White-fronted, 529 
Grackle, Boat-tailed, 88 
Bronzed, 408 
Purple, 408 
Sonora, 117 
Graydidarculus brachyurus, 332 
Grebe, Pied-billed, 57 
Greenway, J. C., Jr. Oriental forms of 
Picus canus, 550 
Griffin, Donald R. Homing experiments 
with Leach’s Petrels, 61 
Grosbeak, Black-headed, 242 
Canadian Pine, 407 
Eastern Evening, 406 
Mexican Evening, 242 
Pine, 420 
Rose-breasted, 517 
Grouse, Appalachian Ruffed, 392 
Minnesota Ruffed, 394 
Northern Ruffed, 395 
Ruffed, 56, 58, 109, 282, 424; eastern 
races, 390f 
Sage, 282, 291; mating, 467f 
Guillemot, Black, 56, 58 
Mandt’s, 17 
Guira guira, 472f, 517 
Gull, European Black-headed, 22 
Franklin’s, 56, 58 
Franklin’s, in N. Y., 251 
Glaucous, 17, 55, 58 
Herring, 14, 17, 18, 20, 22, 55; range, 
250; soaring, 219 
Ivory, 402, 403 
Kumlien’s, 17 
Laughing, 56, 58, 111, 413, 423, 568; 
egg recognition, 22 
Ring-billed, 56, 58, 413 
Sabine’s, 14, 19, 20 
Gyrfalcon, Black, 401 
White, 16, 55, 58 


HAEMATOPUS oOstralegus, 210 
Haliaeetus albicilla, 175 
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Haliaeetus leucocephalus leucocephalus, 
413 
Hallman, R. C 
Florida, 574 
Hamilton, W. J., Jr. Winter roosting 
habits of Slate-colored Junco, 258 
Hawk, American Rough-legged, 564 
Broad-winged, 56, 58 
Cooper’s, 237 
Duck, 16, 56, 58, 109, 237, 248, 282, 
424, 530; homing and prolificacy, 
107 
Ghiesbrecht’s, 517 
Marsh, 283, 413 
Pigeon, 56, 58, 237, 248 
Red-shouldered, 56, 58 
Red-tailed, 55, 58, 237, 283 
Rough-legged, 56, 58, 248 
Sharp-shinned, 56, 58, 237 
Sparrow, 237 


Brewer’s Blackbird in 


Swainson’s, 55, 58, 237 
Hedymeles ludovicianus, 517 
melanocephalus 
242 
Heleodytes capistratus, 296f 
chiapensis, 296f 
zonatus, 212, 294f 


melanocephalus, 


zonatus impudens, 547 
zonatus restrictus, 547 
zonatus vulcanius, 547 
zonatus zonatus, 547 

Henicorhina leucophrys, 296f 
leucophrys mexicana, 240 
prostheleuca, 304 

Heron, Black-crowned Night, 56, 58, 106 
Eastern Green, 106 
Great Blue, 55,58, 106, 282, 413, 530 
Great White, 105, 281 
Green, 56, 58 
Little Blue, 106 
Louisiana, 413 
Ward’s, 105 
Wiirdemann’s, 105 
Yellow-crowned, 561 

Hesperiphona vespertina montana, 242 
vespertina vespertina, 406 

Hickey, Joseph J. Courtship note on 
the Laughing Gull, 111 

Hicks, Lawrence E. The fifty-seventh 

stated meeting of the A.O.U., 141 
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Hirundo abyssinica unitatis, 320 
smithii smithii, 320 
Hoffman, M. L. Barrow’s Golden-eye 
in Connecticut, 244 
Hollander, W. F., and Levi, W. M. 
Twins and late embryonic monstrosi- 
ties in pigeons, 326 
Honeycreeper, Mexican, 302 
Howard, William Johnston. Wintering 
of the Greater Snow Geese, 523f 
Hummingbird, Black-chinned, 238 
Rivoli’s, 238 
Ruby-throated, 57, 59 
White-eared, 238 
Hydranassa tricolor ruficollis, 413 
Hydroprogne caspia imperator, 569 (bis) 
Hylocharis leucotis leucotis, 238 
Hylocichla guttata auduboni, 240 
mustelina, 114 


Isis, Glossy, 56, 58 
White, 56, 58 
Icterus bullocki, 242, 257 
cucullatus nelsoni, 420 
Incubation, factors affecting length, 499 
Incubation periods, 44, 313 
Ionornis martinica, 566 
Iridoprocne bicolor, 404, 405 


JAEGER, Long-tailed, 20, 56, 58 
Parasitic, 14, 20, 56, 58 
Pomarine, 14, 20 
Jay, Blue, 90 
Blue-crested, 239 
Sieber’s, 239 
Jones, Gordon W. A detail in the 
ecology of the Mourning Dove, 113 
Jones, John C. Black Vultures in 
southern Florida, 246; Alabama Tow- 
hee in northeastern Florida, 257; An 
unusual roadside casualty in southern 
Maryland, 412 
Jourdain, Francis Charles Robert, obitu- 
ary, 445 
Junco, Mexican, 243 
Slate-colored, 258 
Junco hyemalis hyemalis, 258 
phaeonotus phaeonotus, 243 


KAKATOE galerita galerita, 332 
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Kakatoe roseicapilla, 332 
sanguinea, 332 
Kelso, Leon. Antipathy in the Screech 
Owl, 252 
Kendeigh, S. Charles. In memoriam: 
Samuel Prentiss Baldwin, 1; Factors 
affecting length of incubation, 499 
Kestrel, 56, 58 
Killdeer, 57, 58, 237, 250, 409 
Kingbird, 57, 59 
Arkansas, 578; in Me. and N. J., 418 
West Mexican, 117 
Kinglet, Golden-crowned, 408, 577 
Ruby-crowned, 240, 408 
Kite, Everglade, 281 
Swallow-tailed, 281; in Connecticut, 


247 
White-tailed, 289, 596 
Knight, Charles H. An _ albinistic 
Robin, 574 


Lack, David. Courtship feeding in 
birds, 169 
Lagonosticta senegala, 332 
Lampronessa sponsa, 177 
Lanius collaris humeralis, 321 
collurio, 177, 178 
ludovicianus, 177, 178, 241 
senator, 177 
Lark, Horned, 15, 20 
Northern Horned, 406 
Prairie Horned, 406 
Larus argentatus, 22, 178 
argentatus smithsonianus, 219, 250 
atricilla, 22, 111, 413, 423, 568 
delawarensis, 413 
pipixcan, 251 
ridibundus, 22 
Legatus leucophaius, 212 
Leiothrix lutea, 520 
Leucolepis lawrencii, 297 
Leucopternis sp., 517 
Leucosticte tephrocotis, 178 
Levi, W. M. See Hollander, W. F., and 
Limnodromus griseus hendersoni, 424 
Limpkin, 281 
Lincoln, Frederick C. Arizona Hooded 
Oriole in Kansas, 420; Caspian Tern 
in Haiti, 569; An American Caspian 
Tern in England, 569 


Lipoa ocellata, 55 
Longspur, Lapland, 14, 15, 407 
Loon, Common, 14, 55 
Pacific, 14, 20 
Red-throated, 14, 20 
Vellow-billed, 119 
Lophoceros deckeni, 318 
erythrorhynchus, 318 
Lowery, George H., Jr., Geographical 
variation in the Carolina Wren, 95; 
See Burleigh, Thomas D., and — 
Lownes, Albert E. A _ collection of 
seventeenth-century drawings, 532 
Loxia curvirostra neogaea, 421, 576 
curvirostra stricklandi, 242 
curvirostra subsp., 421 
Lunk, William A., and Brooks, Maurice. 
Red Crossbill in the West Virginia 
mountains, 576 
Lullula arborea, 176 
Luscinia svecica, 520 


MacCraKENn, Walter Harrington, obitu- 
ary, 446 

Magpie, 520 

Main, John S. Notes from Wisconsin, 
424 

Mallard, 56, 58, 408, 516 

Common, 92 
Domestic, 516 

Manacus vitellinus, 176 

Mareca penelope, 577 

Martin, Purple, 335f 

Mathews, Ferdinand Schuyler, obituary, 
138 

McAtee, W. L. Unorthodox thoughts 
on migration, 135; Obituary of Reyn- 
old J. O. Bray, 139; An experiment in 
songbird management, 333; Mimicry 
by a Brown Thrasher, 574; Obituary 
of Gurdon Trumbull, 597 

McClanahan, Robert C. Lark Sparrow 
in Maine, 577 

McCormick-Goodhart, L. Unusual nest 
of Killdeer, 250 

McDonald, Norman J., Daly, Stephen, 
and Gillespie, John A. Snowy Egret 
nesting in New Jersey, 106 

Mclihenny, E. A. Sex ratio in wild 
birds, 85; Effect of excessive cold on 
birds in southern Louisiana, 408 
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Meade, Gordon M. Franklin’s Gull in 
New York State, 251 
Meadowlark, Florida, 90 
Melopsittacus undulatus, 332 
Melospiza lincolnii lincolnii, 243 
melodia, 208, 520f 
Mendell, Howard L., 
Jay S. Water bulrush as a food of 
waterfowl, 245 
Mengel, Robert M 
Kentucky, 424 
Merganser, American, 55, 58 
Hooded, 56, 58, 246 
Red-breasted, 14, 412 
Mergus serrator, 412 
Meyer, K. F. 
Micropus caffer streubelli, 318 
Migration, Unorthodox thoughts on, 135 
Miller, Alden H 
the Cascade Mountains, Washington, 
420 
Miller, Richard F 
Night Heron nesting in Salem County, 


and Gashwiler, 


Notes from eastern 


Psittacosis, 330 


The Pine Grosbeak of 


Yellow-crowned 


New Jersey, 561 
Milvus migrans, 175 
Mimus longicaudatus longicaudatus, 257 
Mniotilta varia, 241 
Mockingbird, 403 
Molothrus ater, 118 
ater ater, 87, 90 
bonariensis, 481, 517 
bonariensis occidentalis, 257 
rufoaxillaris, 481 
Molt in weaver finches, 485f 


Monroe, Burt L Red Phalarope in 
Kentucky, 111 
Montagna, William European Gold- 


finch in New York, 575 
Moore, Robert T Notes on 
American Empidonaces, 349 
Mouse-bird, Red-faced African, 514, 51 
Moreau, R. E., Moreau, W. M 
Incubation fledgling periods of 
African birds, 313 
Munia oryzivora, 332 
Murphy, Robert Cushman. 
Sandpiper in South Carolina, 401 
Murray, J. J. An odd nest of the Caro- 
lina Wren, 114; Purple Gallinule and 
King Rail at Lexington, Virginia, 566 
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Purple 
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Murre, 76 

Briinnich’s, 17, 55 

Common, 55, 58 
Muscicapa hypoleuca, 177, 520 

striata, 177, 520 
Muscivora forficata, 563 

tyrannus, 418, 481 

tyrannus sanctaemartae, 419 

tyrannus tyrannus, 419 
Musselman, T. E. Harris’s Sparrow in 

central western Illinois, 258 

Myadestes townsendi, 176 
Myioborus miniatus miniatus, 242 
Myiochanes pertinax pertinax, 239 
Myiopsitta monachus monachus, 332 
Myospiza humeralis meridiana, 517 


NANDAYUS nanday, 332 
Nephoecetes niger, 238 
Nettion carolinense, 578 
crecca, 578 
Nice, Margaret M., and Ter Pelkwyk, 
Joost. ‘Anting’ by the Song Sparrow, 
520 
Nichols, Rodman Armitage, obituary, 
599 
Nighthawk, 57, 59, 417 
Nightingale, Peking, 520 
Nightingale-thrush, Fulvous, 240 
Noble, G. K., and Lehrman, D.S. Egg 
recognition by the Laughing Gull, 22 
Nuthatch, Chihuahuan Pigmy, 240 
Mexican White-breasted, 239 
Red-breasted, 577 
Nuttallornis borealis, 239 
Nyctanassa violacea, 561 
Nycticorax nycticorax hoactli, 106 
Nymphicus hollandicus, 332 
Nyroca affinis, 91, 413 
collaris, 91, 245 


OBITUARIES, 137, 445, 597 

Oceanodroma leucorhoa leucorhoa, 61f 

Old-squaw, 14, 15, 20, 56, 58 

Onychognathus walleri walleri, 321 

Oporornis tolmiei, 241 

Orfraye, 80 

Oriole, Arizona Hooded, in Kans., 420 
Bullock’s, in Louisiana, 257 
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Orr, Robert T. Another record of 
Puffinus diatomicus, 105 
Osprey, 55, 58, 248 
Otocoris alpestris alpestris, 406 
alpestris praticola, 406 
Otus asio, 178 
asio naevius, 252 
flammeolus flammeolus, 238 
pinosus, 234 
Owl, Barn, 56, 417, 571 
Burrowing, 57, 59 
Flammulated Screech, 238 
Great Horned, 80, 571, 572 
Long-eared, 423 
Northern Barred, scream, 253 
Pacific Horned, 572 
Saw-whet, 57, 59, 253 
Screech, 56; antipathy in, 252 
Snowy, 16, 55 
Western Burrowing, 573 
Oxyechus vociferus vociferus, 250, 409 
Oxypelia cyanopis, 416 
Oystercatcher, 56, 58 


PaGOLLa wilsonia, 414 
wilsonia wilsonia, 111 
Pagophila alba, 402, 403 
Palmer, T. S. Obituary of Ferdinand 
Schuyler Mathews, 138; Deceased 
members of the A.O.U., 450 
Parakeet, Carolina, 136 
Partridge, Canada Spruce, 56 
Chukar, 407 
Hungarian, 407 
Parula pitiayumi, 517 
Parus ater, 176 
atricapillus, 176 
caerulea, 520 
caeruleus, 176 
cristatus, 176 
major, 176 
sclateri sclateri, 239 
Passer domesticus, 508, 517 
Pearson, T. Gilbert. North Carolina 
bird colonies, 423 
Pelican, Brown, 55 
White, 55 
Penguin, Adelie, 175 
Penthestes atricapillus anamesus, 541 
atricapillus atricapillus, 176, 178, 
422, 537f 
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Penthestes atricapillus occidentalis, 536 
atricapillus septentrionalis, 536f 

Periodical literature, 124, 269, 429, 587 

Peters, Harold S. Young Great White 
Heron and Wiirdemann’s Heron in 
the same nest, 105; Black Ducks nest- 
ing in tree holes, 106; The winnowing 
note of Wilson’s Snipe, 111 

Peters, James L. A genus for Eupetes 
caerulescens Temminck, 94 

Petrel, Black-capped, 105; in New York, 


244 
Leach’s, 57, 61, 75 
Wilson’s, 57 


Pettingill, Olin Sewall, Jr. Correction, 
259 
Peucedramus olivaceus olivaceus, 241 
Phaeopus borealis, 567 
hudsonicus, 567 
Phaéthon lepturus, 177 
Phalarope, Red, 14, 20, 57, 58, 86, 111 
Wilson’s, 424 
Phalaropus fulicarius, 86, 111 
Phasianus colchicus torquatus, 566 
Pheasant, Ring-necked, 566 
Pheugopodius hyperythrus, 295f 
maculipectus, 309 
Phillips, Allan R. Two new breeding 
birds for the United States, 117; Cor- 
rection (to article in ‘Auk’), 258 
Philohela minor, 409 
Phoebe, 409 
Say’s, 238 
Phoenicurus phoenicurus, 520 
Phyllastrephus flavirostris tenuirostris, 
319 
Phylloscopus collybita, 177 
sibilatrix, 177 
Pica pica, 520 
Picus canus, oriental forms, 550 
canus dedemi, 559 
cans griseoviridis, 553 
canus guerini, 554 
canus gyldenstolpei, 557, 558 
canus hessei, 557 
canus kogo, 557 
canus microrhynchus, 557 
canus occipitalis, 559 
canus perpallida, 553 
canus ricketti, 554 
canus robinsoni, 559 
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Picus canus sanguiniceps, 559 
canus setschuanus, 554 
canus sordidior, 550f, 556 
canus stresemanni, 557 
canus tancolo, 559 
canus yessoensis, 553 
canus yunnanensis, 555 
canus zimmermanni, 553 
Pigeon, Passenger, 57, 58, 81, 136, 283, 
415 
White-crowned, 281 
Pigeons, twins and embryonic monstros- 
ities in, 326 
Pinicola enucleator leucura, 407 
enucleator montana, 420 
Pintail, 56, 58, 408 
American, 91, 514f 
Bahama, 412 
Pionus menstruus, 332 
Pipilo erythrophthalmus alleni, 25 
erythrophthalmus canaster, 2 
fuscus potosinus, 243 
torquatus torquatus, 243 
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Pipit, American, 15, 16, 17, 20 
Piranga flava dextra, 242 
rubra cooperi, 257 
Pitelka, Frank A. Nashville Warbler 
breeding in northeastern Illinois, 115 
Pitta cucullata, 176, 178 
Plagiospiza superciliosa, 243 
Platycercus adiscitus adiscitus, 332 
elegans elegans, 332 
elegans ? eximius, 332 
eximius cecilae, 332 
zonaris semitorquatus, 332 
Plautus impennis, 112, 569 
Plectrophenax nivalis, 119 
nivalis nivalis, 407 
Plover, American Golden, 14 
Black-bellied, 14, 20 
Ringed, 22 
Semipalmated, 14, 19, 20 
Upland, status, 110 
Wilson’s, 57, 58, 414; in Mass., 111 
Poephila gouldiae, 332 
mirabilis, 332 
Polioptila caerulea, 240 
Poliospiza gularis reichardi, 322 
Poole, Earl A. Recent records from 
Lake Ontelaunee, Pennsylvania, 577 
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Porzana carolina, 153, 413 
Prinia mistacea immutabilis, 320 
Protonotaria citrea, 177, 178 
Prunella modularis, 177 
Psalidoprocne holomelaena miassaica, 
320 
Psaltriparus melanotis, 212 
melanotis melanotis, 239 
Psephotus haematonotus, 332 
Psilorhinus mexicanus, 212 
Psittacosis, 330 
Psittacula eupatria eupatria, 332 
krameri manillensis, 332 
Ptarmigan, Rock, 15, 16, 20 
Willow, 14, 19, 20, 56 
Pterodroma hasitata, 105, 244 
Ptilogonys, Mexican, 240 
cinereus, 240 
Ptilorrhoa, 94 
Ptilorrhoa caerulescens caerulescens, 94 
caerulescens geislerorum, 94 
caerulescens neumanni, 94 
caerulescens nigricrissus, 94 
castanotus biirgersi, 94 
castanotus castanotus, 94 
castanotus par, 94 
castanotus pulcher, 94 
castanotus saturatus, 94 
leucostictus amabilis, 94 
leucostictus centralis, 94 
leucostictus leucostictus, 94 
leucostictus loriae, 94 
leucostictus mayri, 94 
leucostictus sibilans, 94 
Ptyonoprogne rufigula, 320 
Puffinus diatomicus, 105 
lherminieri, 244 
Pycnonotus nigricans, 319 
sp., 319 
tricolor micrus, 319 
tricolor tricolor, 319 
Pygoscelis adeliae, 177 
Pyrocephalus rubinus, 239 
Pyromelana franciscana, 487f 
franciscana pusilla, 496 
Pyrrhula europaea, 332 


QUERQUEDULA cyanoptera, 412, 424 
discors, 92, 514, 516 
Quiscalus, studies of, 225 
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Quiscalus quiscula aeneus, 87, 225f, 408 
quiscula quiscula, 87, 227f, 408 
quiscula ridgwayi, 226f 
quiscula stonei, 225f 


Rati, Black, 423 
Clapper, 56, 413 
King, 109, 566 
Sora, 153 
Vellow, 413 
Rallus aquaticus, 175, 177 
elegans, 109 
elegans elegans, 566 
longirostris waynei, 413 

Rapp, William F., Jr. A heronry in 
northern New Jersey, 106 

Raven, American, 239 

Northern, 16, 56 ;, 

Recent literature, 120, 260, 426, 579 

Redhead, 55, 58 

Redpoll, Common, food, 118 

Redstart, American, 517 

European, 520 

Red-bellied, 242 
Red-wing, 118 

Gulf Coast, 88, 89 

Regulus satrapa satrapa, 408 

Reimann, Edward J. Saw-whet Owls 
at Philadelphia, Pennsylvania, 253; 
Wilson’s Plover nesting in New Jersey, 
414; Greater Snow Goose at Philadel- 
phia, 562 

Rhynchocyclus cinereiceps, 303° 

Richmondena cardinalis, 178 

cardinalis magnirostris, 90 

Ripley, S. Dillon. Swallow-tailed Kite 
in Connecticut, 247 

Roberts, Thomas S. 
Franklin Benner, 137 

Robin, 80, 336f, 408f 

Eastern, 57, 59, 574 
European, 176, 520 
Veracruz, 240 

Rollo, Marie. See Brown, Frank A., Jr., 
and — 

Ruff, Frederick J. Mortality among 
Myrtle Warblers near Ocala, Florida, 
405; Brewer’s Blackbird in Alabama, 
575 

Rynchops nigra, 178, 423 


Obituary of 


Index 


Auk 
Oct. | 


SALTATOR, Buff-throated, 296 
atriceps atriceps, 548 
atriceps peeti, 548 
intermedius, 296 
Sanderling, 57, 58 
Sandpiper, Baird’s, 14, 15 
Purple, 14, 20; in S. C., 401 
Red-backed, 14 
Semipalmated, 14, 15, 20 
Spotted, 57, 58 
White-rumped, 14, 15, 20 
Sarcocystis in birds, 514 
Sayornis phoebe, 409 
saya saya, 238 
Schorger, A. W. Parasitism of the Red- 
wing by the Cowbird, 118 
Scopus umbretta bannermani, 317 
Scott, W. E. Winter bird mortality in 
Wisconsin, 1939-40, 407; Eskimo 
Curlew record corrected, 566 
Seilern-Aspang, Count Josef von, obitu- 
ary, 448 
Serinus canaria, 332 
Setophaga ruticilla, 517 
Shainin, Vincent Everett. 
rises from ocean surface, 256 
Shaw, H. S. An early figure of the 
Great Auk, 112 
Shearwater, Audubon’s, 244 
Greater, 75 
Sheppardia cyornithopsis bangsi, 320 
Shoveller, 56, 58, 517 
Sialia mexicana australis, 240 
sialis, 176, 178 
sialis guatemalae, 240 
Simon, James R. Mating performance 
of the Sage Grouse, 467 
Siskin, Mexican Pine, 242 
Sitta canadensis, 178 
carolinensis, 178 
carolinensis mexicana, 239 
europaea, 176 
pygmaea chihuahuae, 240 
Skimmer, Black, 423 
Skua, 55, 58 
Northern, 567 
Skutch, Alexander F. Social and sleeping 
habits of Central American wrens, 293 
Smyth, Thomas. Snow Geese in the 
Pennsylvania Appalachians, 562 


Bobolink 
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Snipe, Wilson’s, 111, 514f Stoner, Dayton. Noteworthy records 


Snyder, L. L. Golden Eagle reported 
nesting in Ontario, 565; Laughing Gull 
breeding in Nova Scotia, 568 

Solitaire, Townsend’s, 176 

Somateria spectabilis, 563 

Songbird management, 333 

Soper, J. Dewey. Local distribution of 
eastern Canadian Arctic birds, 13 

Sora, 413 

Sparrow, Eastern Lincoln’s, 243 

English, 334f 

Harris’s, 258 

Hedge, 177 

Lark, 577 

Rock, 421 

Rufous-capped, 243 

Song, 57, 59, 208; 
Striped, 243 
Texas, 257 

Western Chipping, 243 
White-crowned, 422 

Spatula clypeata, 517 

Speirs, J. Murray. Mortality of Barn 
Owls at Champaign, Illinois, 571 

Speotyto cunicularis hypugaea, 573 

321 


‘anting’, 520 


Spermestes scutatus cucullatus, 
Spinus pinus macropterus, 242 
psaltria psaltria, 242 
Spiza americana, 575 
Spizella passerina arizonae, 243 
Spoonbill, Roseate, 282, 289 
Sprunt, Alexander, Jr. Gull-billed Tern 
breeding in Florida, 251; Fulvous 
Tree-duck an 
fauna of Florida, 
Rough-legged Hawk in Florida, 564 
Stanley, Arthur Camp, obituary, 599 
Starling, 90, 334f, 408 
European, 485f 


addition to the avi- 


563; American 


Steganopus tricolor, 424 
Steganura paradisea, 487f 


Stephenson, Louise McGowan, bio- 


graphical note, 446 
5 


Sterna albifrons antillarum, 542 
albifrons browni, 542 


albifrons mexicana, 542 
albifrons staebleri, 542 
antillarum, 423 
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hirundo, 178, 423 


for northeastern New York, winter 
1939-40, 406; Unreported New York 
State specimens of Passenger Pigeon, 
415 
Stoner, Emerson A. A definite age 
record of a Horned Owl, 572 
Storer, Robert W. Audubon’s Shear- 
water on New Jersey coast, 244 
Streptoprocne zonaris mexicana, 238 
Strix varia varia, 253 
Sturnella magna argutula, 90 
Sturnus vulgaris, 408 
vulgaris vulgaris, 90 
Sugden, John Williams, Sr., obituary, 
448 
Sula leucogaster, 177 
Sullivan, Maurice. Ivory Gull from 
Mount Desert Island, Maine, 403; 
Dickcissel at Bar Harbor, Maine, 575 
Sutton, George Miksch. Black-capped 
Petrel in New York, 244; Black 
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Winter range of the Short-billed 
Marsh Wren, 419 
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Swallow, Tree, mortality, 404, 405 
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adee, 536f 
Tchagra australis littoralis, 321 
senegala, 321 
Tchitrea viridis plumbiceps, 320 
Teachenor, Dix. Western Burrowing 
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Teal, Blue-winged, 56, 58, 92, 514, 516 
Cinnamon, 412, 424 
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Green-winged, 56, 58, 578 
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Cabot’s, 56, 58, 424 
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Least, 57, 58, 423 
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ludovicianus oberholseri, 101 
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Plateau Brown, 243 
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Toxostoma rufum, 574 
Tree-duck, Fulvous, 563 
Trichoglossus chlorolepidotus, 332 
haematod moluccanus, 332 
Tricholaema leucomelan, 319 
Tringa solitarius, 212 
Trochocercus albonotatus, 320 
Troglodytes aédon, 499f 
bruneicollis bruneicollis, 240 
domesticus, 240 
musculus, 293f 
ochraceus, 307 
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Mexican, 238 
Trogonurus ambiguus, 238 
mexicanus mexicanus, 238 
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merula, 517 
migratorius, 574 
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Plumbeus, 241 
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Garden, 520 
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Grace’s, 241 
Hermit, 241 
Macgillivray’s, 241 
Mexican Hartlaub’s, 241 
Myrtle, 241, 408, 
405 
Nashville, 241 
Olive, 241 
Olive-backed, 517 
Pine, 423 
Red, 242 
Townsend’s, 241 
Venezuelan Grasshopper, 517 
Wilson’s, 242 
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Warbler, Yellow, 57, 59 
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pusilla pileolata, 242 
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107; Early nesting of the Duck Hawk 
in Maryland, 109 
Winter of 1938-40, 259 
Woodcock, 56, 58, 409 
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Woodpecker, Eastern Hairy, 113 
Ivory-billed, 279, 291 
Jardine’s Hairy, 238 
Northern Downy, 113 
Northern Pileated, 57, 59 
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Red-cockaded, 424 
Strickland’s, 238 
Woodpeckers from West Virginia, 113 
Wood-rail, Saracura, 517 
Worth, C. Brooke. Egg volumes and 
incubation periods, 44 
Wren, Banded, 303 
Banded Cactus, 294f 
Berlandier’s Carolina, 103 
Brown-throated, 240 
Burleigh’s Carolina, 99 
Carolina, 95, 114, 299 
Chiapas Cactus, 296f 
Florida, 100 
Galbraith’s, 295 
Gray-crowned Wood, 296f 
Hooded Cactus, 296 
House, 240, 293f, 334f, 499f 
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Lawrence’s Musician, 297f 
Lomita, 104 

Mexican Wood, 240 
Northern Carolina, 101 
Oberholser’s Carolina, 101 
River, 302 
Rufous-browed, 307 
Short-billed Marsh, 419 
Southeastern Carolina, 98 
Southern Carolina, 96 
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